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ABSTRACT — — 

the 1982 Search. for Excellence in Science Education 
project has identified 12 exemplary programs in elementary school 
science; Descriptions of the programs and the criteria used in their 

selection are presented. Chapter 1 reviews four goal clusters ^ 

(developed during Project Synthesis) related to the desired state m 

elementary school science. These goal clusters , which focus on 

Personal needs^ societal issues, fundamental knowledge, and careers, 
were used as the criteria for defining excellence in these programs. 
Chapters 2 to 13 provide descriptions of the exemplary programs. The 
descriptions include: (1) information about the setting of the 
program (community location^ size, specif ic features, school science^ 
and organization); (2) nature of the program (grade^ level, class 
sizes, curriculum outline, learning activities, evaluation 
technigues); (3) origin of the program; and (4) wFjat factors 
contribute to the program* s success and what is heeded to keep it 
going. Chapter 14 synthesizes the ideas found. in these programs and 
offers generalizations and recoiShehdatibhs related to excellence in 
elementary science. Among the generalizations reported are those 
indipating that the programs : emphasize hands-on science, inguiry 
strategies, and student decisibh-making; were teacher developed, 
designed, and implemented; and receive administrative and community 
support; ( JN) 
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PRbLbeOE: SEEKING EXCELLENT ELEMENTARY SCIENCE PROGRAMS 



By 



John E. Periick 



Science Education Center 
University of Iowa 

•> 

Many descriptions of excel lent ideas, activities, and complete science 
programs have been published, read, arid reviewed; resulting in considerable 
improvement in science teachirig arid additional recqgnition of continuing 
problems. With this . first yearr of the Focus on Excel lenc^e monograph ser- 
ies , The National Scierice Teachers Association hopes to provide a source of 
inspiration^ ideas, arid resource people as well as descriptions of innova- 
tive arid successful practices. 

For 1982, dur search has been for outstanding programs in five focus 
areas: Biology, Elementary Science, Science as Inquiry Physical Scierice, 
arid Scierice/Technology/Society. For each area, we are de\7otirig a mdribgraph 
such as this describing innovative programs with a particular focus. This 
continuing monograph series from NSTA will highlight excellence in Middle 
School/Junio^ High Science, Physics, and Irifdrmal Scierice Education in 
1983. Future years will see a search for excellence in school science 
'areas, teacher education programs ^ arid dther scierice areas found in Science 
education. We feel strongly that this mdridgraph series. Focus ori Exce^ 
lence> will play a needed and vital role in shaping- science education prac- 
tices and research of the futruire/ ; 

J ^ _ _ _ 

The 1982 Search For Excellence in Science Education began when Robert 
Yager^ NSTA president for 1982-83^ was incited to become a member _of Pro- 
ject Synthesis. the perceived -need for .Project Synthesis came in 1976 wheri 
several National Science Foundation funded studies revealed_ the current 
state of science education in the United States' Theri, iri 1978, a synthe- 
sis of the more., than 2,000 pages of information from thdse three NSF 
reports and from, the National Assessment of Educatidri Progress data was 
begun by twenty-three science educators throughout the U.S. 

'The Synthesis researchers wdrked iridependent^ly in small teams, each 
focusing on one aspect of scierice education: Elementary Science, Biology^ 
.Physical Science, Scierice/Techridld.^y/ Society , or inquiry. A critical part 
of the synthesis analysis was developing a description of an ideal or 
desiiied state for a fdcus area and then comparing the actual to the desired 
state. Duririg the Search for Excellence, goals arising from thisyrithes is 
desired state fdr each of the five focus areas were used as criteria fdr 
defiriirig excellence in a school science program. 
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Leading science educators (generally state science consultants) in 
each state were identified as chairs of cdmiriittees to identify and ridniinate 
dutstandirig science prdgfams in their respective states. Ultimately, 165 
state nominatidns were submitted td the prdject directdr fdir cdnsideratidn 
at the national level for 1982: Thus, the state exemplars were passed dn 
to another set of review committees and yet andther selectidn prdcess. 

'< 

To aid in the selection process, all nominees were asked to fill out 
forms detailing information on demographics; texts ^sed, and the nature of 
the school. A questionnaire, developed from the desired state criteria, 
was completed by the nominee as an integral part of the nomination packet; 
in addition, the state nominees were given the major criteria for excel- 
lence and five questions to provide narrative information about their pro- 
grams. These questions were: 

1. Provide some information about the setting (community location, 
size, specific features, school science and organization) 

2. Describe the nature of the exemplary program (grade, level, class 
sizes, curriculum outline, learning activities, evaluation techni- 
ques) 



3. How does the program exemplify the 1982 criteria for SESE? (Abbre- 
viated criteria were made available arid reference td Vdlume 3 df 
NSTA's What Research Says to thc^ Science Teacher was given.) 

4: How did the exemplary program come into existence? 

5. What factors contribute to the success of the- program and what is 
needed to keep it going? 

Nominations were divided, into five groups: Biology ^ Physical Science; 
Science/Techno logy/Societyj Inquiry^ and Elementary Science. Each group 
was then reviewed by different teams with at least one of the original 
synthesis researchers on each team. Each program was compared to the 
desired State criteria arid reviewed by at least four iridependerit reviewers 
with reviewer discussidri usually leadirig td a clear iderit if icat idri df the 
natidrial exemplars iri each fdcus area. , These Natidrial Exemplars numbered 
twelve in Elementary Science, seven in Physical Science, and ten each iri 
Biology, Science/ Technology /Society , and Inquiry. A separate monograph 
for each 1982 focus area is available from NSTA: 



While Project Synthesis offered a desired state, these examples of 
excellence provide vivid views of what is already a reality. ' We hope you 
can profit by reading these descriptions, by finding inspiration and a 
source of ideas. The programs described range in size from small schools 
to Jefferson County ^ Colorado with more than 40/000 students in grades K-6. 
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Schools with exemplary elementary science prpgrams are found in cbmmuhities 

of 1000 to those with more than 200,000.. Size of school or cbmmuriity does 

not seem to be a limiting, factor in achieving excellence. Some schools 
have large budgets while others have almost hb mbriey at all. 

Grade level is not a factor either. Science seems tb work well at all 
elementary grade levels. While_ mbst programs have begun at a particular 
grade level, they all everitually spread to the rest. Not surprisingly, 
teachers are the most sighif icarit factor. Teachers iil all of these pro- 
grams are dynamic, thbiightf ill , ybting at heart, and eager to learn with 
their students. (If you are interested, see andi;her monograph from NSTA, 
Teachers in Exemplary Programs: How Do They Compare?) 

Chapter One describes the Project Synthesis criteria for excellence in 
elementary science programs . Chapters two through thii teen offer descrip- 
tions of twelve elementary programs selected as exeinpiary during the 1982 
search for excellence. Chapter fourteen is a sy"^^^^^^_ 

in these prbgrams and a number of generalizations and recommendation relat- 
ing to excellence in elementary science. 

These programs are ail exemplary in various ways but whey by no means 
exhaust the supply of innovative and outstanding science education pro- 
grams: We feel strongly that excellence exists and it exists in reasonable 
quantity: View these as some examples of excellence and bo prepared to 
find more. At the same time, we encourage., you to contact any of these 
exemplary programs which you feel 'lave applicability tb ybur own schbbl 
s ituat ion . 
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Chapter 1: Elementary Science: A Desired State 



By 

Roger T. Johnson 
University of Minne bta 

The SedSch foj: Excellence in Science _ Education grew but of another 
National Science Fbiindatiorf sporisored effort called Project Synthesis. 
These twb pro;3ects signal '^ifother push for imprbvirig the teaching of sci- 
ence at the pre-cbllege level. The las-t big pUsh, sparked by a Russian 
satellite, fbstered riUmerbus secondary science curriculum programs and doz- 
ens ^bf prbjec-ts desigriirig curriculum for elementary school science: These 
effbrts during the 60* s were suppdsed to changu the t5Sc_^A"_S_ science 
dramatically; making it more exciting, more like the real thing, more con- 
crete; inspiring more students to select science careers and giving us all 

scientific literacy. Although it could be argued that some Impact occurred 
at the secondary school level, the overall effect of this "revolution" in 
science teaching fell far short of expectations and, at the elementary 
school i^ei, pretty much failed. 

An examination of happenings in elementary school science instruction 
indicates that very few classrooms (only 8-25%3 are using one bf the NSF- 
sponsored curriculums; that mbst_ teachers (more than 65%5 never even heard 
about these programs (Weiss^ 19/8); and that inquiry teaching with concrete 
materials is difficulty has been tried and didn't work, and doeis not help 
the student get ready fbr later schbblihg (Stake St Easley, 1978) , The Pro- 
ject Synthesis repbrt described the typical elementary science experience: 

Most bfteri science is taught at the end of the day, if there is 
time, by a teacher who has little interest , expedience, or train- 
ing to ceach sciences Although some limited equipment is availa- 
ble, it usually remains unused. The lesson will probably come a 
textbook, selected by a committee of teachers at the school or 
from teacher- prepared worksheets . It wil 1 consist .bf reading 
and memorizing sbme science facts related to a cohtept tbo 
abstract to be well _ understood by the student but sielected 
because it is "in the bbbk." 



Pratt, in Harms & t'ager, 1981 

With this descriptibh bf elementary school science, one coiiid wonder 
where a search fbr excellence might lead. Howev^e^r, although tjiis descrip- 
tibh might describe many classrooms, it does not describe them all. The 
purpbse of the Search for Excellence was to find the exception, not the 
norm, the classroom where science -was being taught effectively and epprb- 
priateiy: We did not find them all, but we found some and^, they are 
described in this monograph. More important than merely finding these 
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exomplciry settings,; the Search has tried to shed some light bri factors 
inspiring and maintaining these programs: How did they develbj)? How did 
they survive a strong "back to the basics" movement? What key features leu 
to their implementation and maintenance? 

If there is to be a new^push in science education, it will have to be 
elementary school level than the last brie. Specific 
information about how an effective program develops i^ riecessary. Everi 
without the growing concern about science instruction outside the field, we 
in science education reed to know that there are good things happeriirig iri 
some classrooms and we need to know something about what makes these class- 
rooms "tick" so we can encourage ' more of them. 

Ill seeking exemplary science programs, the Search for Excellence faced 
the significant problem of identifying criteria for an effective science 
clas.sroom looked like. Fortunately, this task had been faced and met by 
its predecessor. Project Synthesis. 

Project SyhtHesis 

Project Synthesis i directed by_ Norrib Harms at the University. of ' Colo- 
rado, arid cbriductevd by 23 nationally recognized educators established what 
scierice ediicatibri should Ibbk like iri pre-college classrooms. Then, they 
compared that to what was actually happeriirig arid made recommendations, about 
a variety of discrepancies f bUrid . Project SyrithesiSj funded in 1978 by 
NSF, had perfect timing. Mater i^al bri what ought tb be happeriirig iri science' 
instruction had been accumulating for over twenty years arid a summarizirig 
analysis was long over-due: At 'the same time, a set of cbmpreherisive arid 
unique data bases related to science education were just becoming avai^'a- 
ble. Three' extensive NSF-funded studies had just been completed: a close 
look at teachers, schools, and science classrooms (Weiss, 1978); an inter- 
sive literature review examining- science education practices from 1957 to 
1975 (iielgeson\_ et al . , 19773 ; and a set of case studies on science ciass- 
rbbms (Stake & Easley^ 19785 These studies representerl over 2060 pages of 
data on science education. In addition^ the National Assessment of Educa- 
tibrial Prbgress (NAEP, furided by the Office of Education) had , just com- 
pleted its third assessmerit of the scierice kribwledgej skills, attitudes and 
educational experiences bf pre-cbllege scierice students (National Assess- 
ment, 1978): 

Project Synthesis created five wbrking teams bf scierice educators 
(biological, physical science, science as inquiry, scierice/tecUriblbgy/sb- 
ciety^ and elementary school science)^ each facing the challenging task bf 
summarizing '^Desired States" for science education based on societal indi- 
cators, foundation ^reports , phi iosophicai statements and other writing dat- 
ing back to the Woods Hole Conference. in addition, they were charge^ with 
synthesizing the "Actual States" in science education fror^ the current data 
bases. In a second phase, discrepancies between desired and actual states 
were identified' and recommendations' were made'* on how to close the gaps 
(Harms & Yager, 1981). 

Desired States of Elemehtary School Science 

The Elementary School Science fbcus grbup dpvelbped sets of gerieral 
statements about wha.t "ought to be" in three m^jbr categories of scierice 
instruction: Student Outcomes ,: Program Characteristics, arid Prbgraih Imple- 
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meauatibn. These statements and the broader findings of Project Synthesis 
proiidid the S.at.h for Excellence with a perspective for selecting and 
describing elettl.ntarv science programs. fi mdre 

the Project Synthesis findings on elementary school science can he fpund in 
What Research Says to the Science Teacher, Volur.. a f.^ratt, in Harm. & 

^^^^'in^l^bloring the area of student outcomes for .Jementary school sci- 
ence the nature of the young child with a growing, stretching exploring 
In^ilect was the major focus rather than development of detailed concepts 
in preparation for secondary school science: The picture that emerges is a 
" place to excite students' curiosity, bund their interest in their 

world 'and themselves and provide them With opportunities to ^practice the 
Lthods Of science." In that exciting P'^^- -^^'^^^' ''^Zi^n^l^ 
introduction of phenomena to be observed, ^°^^lf'. ^^^^'''^^^^^''%^^^^^^ 
rather than a need to cover basic content in ^l-^^^^^^^^""^^^^^^ 
Harms & Yager, 1981). With this picture in mind, the Project Syntn^.sis 
Elementary Science focus group described student outcomes _ in four areas 
personal Needs, Societal Issues, Academic Preparation, _ and Career Educa 
tion/Awareness. A sampling from each of these areas gives an idea of the 
Project Synthesis perspective: 

* persdh^l Needs: students will possess a variety of 
skills and procedures to make rational decisions and evalu- 
ate personal consequences. 

* Societal Issues: students will feel custodianship (col- 
lective responsibility for the environment), recognize that 
science will not provide "magic" solutions or easy answers^ 
and that hard wc ^k and the use of the processes of science 

- may "resolve" (racher than "solve") problems. 

* Academic Preparation: ritudents will develop an under- 
standing of information and concepts from a wide variety of 

■ topics selected from life, earth , and physical sciences with 
many of these topics selected for the sole reason that they 
are interesting to students at that age. 

* Career Educatibn/Awariness: students will recognize 
that scientists and technicians are a heterogeneous, per- 
sonal, and human group of people (both sexes, different eth- 
nic background, handicapped and not). 



Program characteristics tending to produce those kinds of student /out- 
comes include situations where genuine alternatives ex^t to be argued a^^ 
dealt With by the students. Problems should grow out of first-hand experi 
^nce With students actively involved in identifying problems and gathering 
data. It was not considered desirable to draw tight ^'^^^ f^''^^^^ 
instruction but to allow a topic to wander into other areas of the curricu 
lum when possible. 

Program implementation should be done in such a way that: 
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1. -all children have equal access to science instructional 

resources from teachers who have sufficient experience and 
knowledge to feel confident about teaching science, 

2. teachers understand the developing nature of tne students 
with whom they are workings 

3; teachers demonstrate ability to use appropriate teaching 
istrategies (structuring interactions among "students appro- 
priately, questibhihg strategies, handling of ma.eriais), 

^- school district policy provides for an adequate amount of 
time committed to science teaching with clear expections 
that science will be taught and taught appropriately, 

5. the science progranf provides ehouih concrete materials to 
^^^^^.^^^^^J-^^^^^ °^ small groups to each have a set, with 
effective systems for getting appropriate materials to 
teachers each time they need them. " ^ 

Discrepancies and Recommendations 

The discrepancies between Desired States ancfeActual States were numer- 
ous and in some instances, dr^atic^ Clearly , efforts over the last 20 
years by science educators, scientis^sj and chilji psychologists to make 
science in the elementary school more appropriate largely have been 
ignored. Science teaching, at the elementary ^ school level is much the same 
now as it was in 1955_ (Helgeson, et al., 19-77). the foiiSwing discrepan- 
cies represent some of the Project^ Synthesis findings: 



. _« . _ ____ 

While it is desired that all children receive appropriate 

there is evidence that science is a 
P5^?5j-^y_^P elementary school classroom and often^ 

hot taught at^all (Stake & Easley, 1978). 

. * - > ' 

While - it was desired that science instruction include 
experiences aimed at Personal Need^, SocJfetal Issues, Aca- 
demic Preparation, and Career Education/Awaroness , the 
most, frequently used elementary school science programs 
concentrated bh_ ackdemic information and ignored the other 
areas except for . didactic material on .personal health 
, (Pratt in Harlns & Yager^ 1981). 

- - - - - - . -_ • . " I 

While it is desired that elementary school science be ' 

taught with real alternatives , real problems ^ and concrete \ 
'P^???:?-^^^ , there is evidence that science is usually in a 
didactic manner using a single text (Helgeson^ et al* i 
1977; Weiss, 1978). TTie most frequently used texts showed 
very , few efforts to be interdisciplinary, provide alterha- ^ 
tives, or offer any first-hand experiences. '^Little evi- 
dence exists* that science teaching reflects how children 
learn (Pratt in Harms & Yager, 1981). 
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U While it is desired that teachers use^a variety of teach- 
ing strategies including question askirtg, structuring stu- 
dents to work ih small cooperative groups ^ encouraging 
construe- tive arguing. and encouraging alternativj 
answers, it was found that science instruction, when it 
occurs in the elementary school classroom was singularly 
routine with the teacher teaching from a text to the whole 
class through lecture/discussion (Helgesons et al., 19//, 
Weiss, 1978). 

Seihch for txcellehce In Science Education 

RecogSizing th^ gap between what ^^^^ ^^^f^ soulhf "cSss- 
school science instruction and what is happening, the Search so^^^^ 
rooms which approached the ideal, or desired states, of Project Synthesis. 
Working through the science consultants in State Departments of Education, 
165 progrSs around the nation were nominated in the five areas (biology, 
ohvsical science, science/ technology/society, science as Inquiry, and ele- 
mentary slhooT science) / The elementary school science nominations were 
examined by a national team including representatives from ProjecJ Synthe- 

Sor tS^ % 

f ik^^osef^^^^ SXfKS 
^'"""it^marS hefpfufin^eading .boUt these programs ^to kno. s.me general 
concerns about elementary school science unearthed by Synthesis: 

i The last National Assessment added questions measuring 
attitudes toward science. It was alarming_to see that 
although nine-year olds were reasonably positive about 
science With over four-fifths stating they were interested 
in science, only about half said they feit excited or_suc- 
cessful in science. Wh^n they were asked to rank ^science 
as a subject, only 6% ranked science as their favor^e 
while 24% listed English and 48% named mathematics.^ ine 
13 and 17 year olds were- increasingly less positive ^as 
many said they didn't want to take any more science than 
required and an equal number were not sure^ether they 
waited to or not. Less than half of the 13 .year -old stu- 
dents expressed interest in a science related career 

(NAEPi 1978). - , J 

There is a concern that elementary school science 
should build positive attitudes toward science, a desire 
to take more science, and an understanding of the. scien.- 
tifiC process. in visiting one of the programs profiled 
here. I ssked students how they would feel if the science 
program had to be eliminated. ''i would move^ to another 
Lhool," was one reply. Another student said I would 
die!" it was obvious When watching these students work 
that they felt very positive- .about themselves and the time 
they spent ih science. 
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. There is a. concern that science instruction at the elemen- 
tary school level reflect the nature of science and what 
IS known about how children learn. With existing science 
instruction being described as lecture/discussion our of a 
single text, the Search was looking for programs which 
involved concrete materials and teaching which often took 
the form, of stepping back, asking questions and encourag- 
ing appropriate interactions among students as well as 
between students and materials; 

Systematic means of changing teacher roles from the didac- 
tic to the inquiry would not come easily and Search was 
looking for oh-going, inservice of teachers as programs 
evolved and teachers got support for new skills . In at 
least two of the programs in this monograph, teachers have 
a major role in teaching each other how to use materials 
and trying them with their students, 5ften with a veteran 
staff member taking a leadership iole. Partly because 
teachers are adding their own touches to the activities 
and talking with each other about them, programs evolve 
and a broader owner- ship of the curriculum deveibps. 

Especially at the_ elementary school level, someone has to 
care about science and that it is taught: someone must 
work to make others care^ Without an advocate who keeps 
science important, a dynamic program will not survive. 
Implementation of an appropriate science program takes 
time, perhaps several years, and consistent advocacy is 
required. Most of these programs can be traced back to a 
person or a group of people who gavs support, provided 
resources, and persuaded others that excellent science had 
a place. 

In addition to advocacy, a successful elementary science 
program needs broad-based support among teachers, adminis- 
trators, and the community. Although it is increasingly 
difficult for administratdrs to dictate new programs, no 
one denies their power to veto or impede p)rograms in whicfc 
they have no interest^ When one teMcher was asked why he 
taught science, he replied, "Becauise we are supposed to!" 
It was clear that teaching science was expected by the 
district arid there would be concern if it were riot tau'ght. 
For most of these programs, connmmity support- was also 
evident. When _ students were asked at one site how their 
parents might feel if the_program would have po be elimi- 
nated^ students said, "They, would be really mad!" and 
parents told us they would "find a way to keep it going." 
Community pride in a. scierice program does not come auto- 
matically, but it is a powerful force when present. 
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Won't work, or that science "o^-^ J'^^'f -^f-^... gkiUfuily involving 

level, travel - Jefferso. Coun^^ and ^^^^^^ 

students with materxals ^^^^^^^^ ,°h,ir c^n recycled paper; or I suggest, 

working in their garden, or making ADOropriate science IS 

„ '"y oii.i^ tllSfch "as SurllS'^ .Uu^ - there ir. 

many suggestions and ideas, and numerous opportunities tor mn v 
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Chapter 2: Project tife Lab 



By 

Gary Appel 



Friends of the Harvest 

966 Bbstwick Eane 
Santa Cruz, CA 05062 



?''n^^ — Elementary School, one of three schools in the Live Dak 
bchool District, IS in an unincorporated area of Santa eruz County next to 

is no;'^h f''t'% ■ "^'^ ^""^ coo^unity of small chl'ken Srms 

IS now the fastest growing area in the county. The largely white popula- 
tion is generally considered to be in the lower half of ' the soclo-eSoLmic 
^ttr^j;"" developments, especially condominiums, are 

attracting a more middle class segment pf the population. In 1978 a survey 
foand^that 25% of Green Acres ' pupils came fr^ families receiving public 
assistance; the median income in the school district at that time was half 
that^of the county as a whole. At the same time, seventy-five percent of 
the Green Acres ^pupils were from homes where they Were not living with both 
of their natural parents and 65% were from single parent families. 

rl""- r,^ u""" ^''^""^ students and 14 teachers at 

the third, fourth and fifth grades. Next to the four-bulldlng school is 
our outdoor classroom. Project Life Lab. This three acre living laboratory 
for the study of science, nutrition, and gardening includes a solar green- 
house, livestock barn, chicken cpop, science museum, pond, earth glrden, 
vegetable and flower beds , arid a fruit orchard. • S aen, 

Wroor^^^"""!^", . "u^^ ' district had , HO real science 

^"^^^^^^ and;managed their own programs 

wher^, generally, consistency and depth were lacking. In 1978, a survey of 
the^ Green Acres teachers found that although all but one of the 15 teachers 
included science in their curricuium, orily 1 In 15 identified "Observatlori" 
fit included in a science unit. Eight of 

the 15 teachers felt uncomfortable teaching scierice due tb lack t>f training 
and backgrbUrid. Teachers lacked familiarity with science and nutrition 
concepts, a laboratory area and instructional materials suitable for exper- 

^^n^r^U^^ ii"^'"^'^ rnaterlals that were readily useable by teachers 
uncomfortable with science. 

_^ As no progran in scierice was mandated either at the district. or school 
level,^ teachers had the freedom to choose what to teach and how to teach 
it Most often t^is resulted in students being exposed to tTery little 
^li^i^^D^ instruction. A study done In 1977 [An Assessment of Sci- 

ence Programs^ mealifornia Elementary Schools, a Doctoral Thesis by 
Eugenfe Brown, University of. Callforrila, Berkeley) found that Callforriia 
elementary , students have an average of less thain 45 minutes per week of 
science instruction. ^ wcbr oi 
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We also f^lt th. tradition^l^^U...^ setti^^^ 

instruction was^ not "^^^Ava^^^ ^.«rlo^ instr^^^^^^ providing 
disadvantaged backgrounds. ^^^^^^ ^l^^l.^^t^^l^ learning by 
only limited oppdrtuntties to include f '^V^^. ^-^'''^'"^^^/^^^^^^ experi^ 
doing; using all the senses, concrete "J^^^^^^"^^^^^'^^,"'- ^^^y pufiisf ^as 
ences. and re.l^ ^-^^^3^-^"^ ,^^^^ng^.nvir4^^^ 

Regular classroom programs which were ' "°%|^^,7"^"^f . 3°^^ As a r)esult , 
Ha^^-on,^irect«^^enc. ^/^^^^^^ lowest sJct ion 

S hfr^ading'Ift IfdJd S?of fouAh Sraders a.d 26. of^third^gra ers 
Over one third of all Green Acres pupils were below grade 

of that school year. r i^w^l -in reading noticed 

When we began to see stuc^nts ^^1^^^^^^^^,^, ^SuLf ion in sci- 
that pupils at Green- Acres did not recew^^^ ^^^.^^^ that are 

ence or nutrition concepts J^^^J^-^^'^/^he Green Acres children 

the foundation of the ^^^^""j^^^P^^^^^^^^ School with departmental 
were unprepared to meet the demands of Junior ^^^^'^^^^^^^ion, 
studies, applied" academics. ^ th^y lack academic skills to 

ref'.rence, and ^^udy skills . Not on ly_ did tney ^^^^ 
handle a ^ands-on science- curriculum ^"^^^^^m .le.entaty to 
interest in acquiring ^^^%^^,^t, in which pupilsAfrom 
Junior High School. A District wide n ^fi^^ed a steady decline in 

elementary to ■1^"^°^/^?^.^''^°°^, -elf peers, and the institution of 

pupil attitude toward ^e^ding' maj:h, self . peers, ^ books" j 

School. «^\^Pl^^ «/"tSy 60%^^^^ ^ 

^J^^^ i^'Isf-fef^'SSy^uS^ ^IngJ^^ grades 6 through 9, only 4g 
through 5. 65/ fe±t nappy Q _ * ,^ something Was wrong. A new approac^ 
"f.lt hippy durin| re^x^g . CUa.l^, , * We devoted th.i 

SOME GOALS i 

be involved a=ti,-_f- P^|f-,^„S' ^^i,'^,,^ t«ld th,y_ tSh.bit, 

improve dn the niethods and P""'"?^ real; We envlsidhSd 

. "way that '«->„-'\^;-'ato%"rrhrte st^f^?-o.?id ::plore. investisate. 
creating an outdoor laboratory wnere tpstihe their discoveries. We 

^'i^m^^ mmi^^^ 5^ ^^^^ 

tionai science investigations. ^.-,^-^^5 are to have them become active 
Our broad general goals for students are to nav^^^^^ exploration, 
participants in the learning process thr-gh^ the discovery an 
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their inter dependence with that world. In doing so, they will se^^^ 
impact on the enyirbrimerit arid that they effect much o^f what happens in 
their gardens. Many issues, such as pesticide use, famine, and the work 
ethic are covered; students come to see that much of their future is 
related to what they, themselves, choose to make of it. 

OUR BEGI8JNIN6S 



Educational philosophy in this country lias eyolved to the point where 
educatxdTT is viewed as a largely passive process primarily occurring in the 
classroom using information culled from textbooks. This unbalanced curri- 
culum largely ignores the real needs of the students to participate 
actively in their learning process. the uniqueness of the project Life Lab 
Program lies in the placement of students in a learning setting uncbnfiried 
by wails. The garden as an outdoor class room/ laboratory demands that stu- 
dents tak^ an active role in the educational process . It does riot relegate 
the students to the passive role and the teachers to the active role. We 
did not want the traditional, unbalanced model. 

The transition from an unbalanced indoor program to a balanced indoor/ 
outdoor program was a gradual one. Project Blossom, a CETA funded commu- 
nity organization housed in uriused space at Greeri Acres School, was con- 
structing solar^reerihbuses for seriior citizeri arid low ir^come homes in the 
Live Oak area. Their objective was to assist these ^people in lowering both 
food and energy costs with the use of the greenhouse. Durijig this program, 
the principal of Greeri Acres School, George Buehr^irig, approached Project, 
Blossom staff member Roberta Jaf fe to explore J:he possible construction of 
a solar greerilibuse at Green Acres School. With donated materials, a con- 
struction crew from CETA's Youth Employment Service, and revenue sharing 
furids, in 1978 a greenhouse was built adjacent to a_ fourth grade classroom. 

Following construction of the greenhouse a small school garden project 
was begun by Roberta Jaffe with George Buerhring's support arid the coopera- 
tion of a small group of ;:teachers . Involvement was completely vdluritary 
and initially few teachers made use of the oppbrturiity. Those few that 
participated vieweji the process as primarily for recreational gardening 
purposes^ As the program continued, teachers received unexpected results^ 
They found that the garden cbcld be used as an educational tool, both in 
and but of the classroom. Other teachers witnessed the^jicc^ss o^^^^ 
already participating ari,d slowly joined in. __At the compieJ:ion of that 
first school year (1978-1979) all but one of J:he 15 classroom teachers at 
Greeri Acres School were using the garden to some degree with their classes. 

We saw clearly that quy outdoor iab would be more than studying 
riature: we and oUr students Would garden and learn aBbut science^ survi- 
val, and society in addition to nutrition, nature^ arid nurture. Studerits 
were to live in their laboratory: 'Project Life Lab._ _Based on that iriter- 
est, application was made to the State Department of Education fbr fUridirig 
under Title iV-C to develop a Garden-Based Science arid Nutrition Prdgraffi 
for the elementary grades. The program^ Project Life Lab, Was ;funded at 
$5G,00d for each of two years _ begiriririirig July 1, 1979. A three acre site 
adjacent to the school arid including the original greenhouse and small gar- 
den was chosen and fenced. That first summer, projeqt staff and CETA youth 
employment personnel coriceritrated on site development. The land, once a 
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utility parking lot for the school district, was plowed and water lines 
were laid throughout. An outdoor classroom w^s created including the cbri- 
struction of tables and benches. In additibrii a. shed was built for the 
storage of tools And C5thef gardening supplies.. Allied with this transfor- 
mation of a vacant lot to an outdoor lab was the deveropmeht of gardening, 
science, and nutrition curricula for both outdoor and indoor use. 

The past superintendent, while embroiled in a pblitical cbritrbversy 
resulting in his resignation, was supportive of the initial Title IV-C 
Grant. Because of the controversy, he was unable tb siippbrt the program in> 
many concrete ways. The succeeding superihteriderit was totally supportive 
and demonstrated that commitment _ in a* , variety of ways. He tbbk an active 
role in project management using his skills tb further the program's growth 
and development . He served as a vigorbiis spbkesmaii for the project in 
representing the program to school board members, teachers and comniunity 
members. In addition^ he visited the site br spoke with project staff on a 
d'aily_ basis . 

Life Lab began field testing its newly drafted curriculum materials in 
October^ 1979 with the classes in Green Acres School. Curricuium continued 
to be devedoped, revised, and field tested at Green Acres^ School through 
1980. In 1980, the draft science, gardening, and nutrition curriculum was 
field tested in three other settings in JantaCruz_ County with three diffe- 
rent models. At Santa Cruz Gardens Elementary School , a half time coordi- 
hatbr was employed to develop the Life Lab Program with approximately half 
of the school's classes. At Mountain School,, small and rural with five 
teachers, a k-2 teacher implemented the program with a smallpldt of play- 
ground land and a budget of only $200. At Salsipuedes , _ a largely rural, 
Hispanic school, a fourth grade bilingual teacher develbped the prbgram 
with two planter boxes placed on the _ cement walkway adjacent tb her class- 
room. As a result of th^ "successful, implementations at these field test 
schools, the draft curriculum was published in .1982 as The Growing Cjass- 
rdom^ a three book set. _ : — 

During the school year^ 1979 through 1981 new units were introduced to 
teachers through monthly orie-hbtir iriservices held by ti^^ Lab^^taff. 
Teachers were craihed in the use of the new lessons and accompany ing^^^ 
ials. In addition. Life Lab staff were available to assist teachers with 

implement at ibh when special problems arose^. ^A curriculum committee of one 

teacher from each grade and Life Lab Staff met ' montl^ly evaluating and 
revising the prior month's unit during those two school years. Using an 
evaluation form provided by Life Lab staff, classroom teachers were asked 
vXo assess each and every lesson used during those two years. 

Now, those teachers who were pre-disposed to teaching science have 
increased and deepened their programs with the use of Project Life tab. 
Others who had been uncomfortable or intimidated by the teaching bf science 
now display an enthusiasm for science teaching. As it has become for the, 
students, science for ' the teachers is how ah exciting hands-on subject 
grounded in their everyday world; a vbluhtary prbgram used willingly by ail 
bf the teachers at Green Acres School. 

Students are actively inquiring into needs of 
requirements bf humans; and the value, ethical^ and moral questions posed 
by food arid lack of it: Students also consider the cost of seeds, equip- 
merit, arid labor iri realizing the _their harvest. Some students 

calculate a fair price for their produce and compare this to supermarket 
prices. Regardless of the activity , ^student , or grade levels students see 
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huriiahkihd in a central role -in solving (and creating) prbblenis of the" 
natural and human-made ehvirbhment . In using the natural erivirpriniiBut in 
such a positive way^ they_carihbt but help to see relevance and ties to 
their local community and all communities through their dependence on agri- 
culture. Much of this is because of the success of bur inservice. 

FRIENDS OF THE HARVEST 

As we progressed^ cbmmiihity leaders became excited about Prbject Life 
Lab as they sought ways to help us. Materials were donated^ expertise 
given, labor provided. From this active cbmmuhity siipjport grew the idea 
for a ribh-jprofit community organization to support us; Friends of The 
Harvest was born. Now that bur Title IV-C mbriey is gone, the school dis- 
trict and dUr Friends of the Harvest provide funding. Friends also pro- 
vides publicity and dissementatibn efforts to other schools and districts. 
Now employing both an education director and a fund raising /community out- 
reach coordinator. Friends of the Harvest hias been criticaT to the pro- 
gram's growth and success . Attracting parents, tea-^.hers, business people, 
university instructors, agricultural people and neighbors, it has served to 
generate community support for Project Life Lab. This has resulted in 
heightened visibility in the community providing an array of support from 
donated iaipber to volunteer time to media attention. Friends of the Har- 
vest's primary responsibilities are in the areas of community outreach, 
fund raising, and dissemination of the program to interested schools. Fol- 
lowing publication of The Growing Classroom a county-wide dissemination 
scheme was designed by Friends of the Harvest. 

Currently, Friends bf the Harvest is disseminating the Life Lab pro- 
gram to ten Santa Cruz Cbunty elementary schbbls. The schools represent a 
cross section of characteristics fbund in California Elementary Schools arid 
include a large urban school; a small, three teacher rural school; a 
largely middle td„up|ie±L Jiiid^ hispariic 
school; arid an bperi school. Ability levels, class Size, sdcid-ecdnomic 
status, arid attitudes vary greatly acrdss this spectrura of ten schools 
adopting the Life Lab Program. " 

The Life Lab program is based on Tlie Growing elass^rc>o^m three book 
teacher's guide designed by Project Staff divided into three books for easy 
teacher use: Becoming a Farmer; Science; and NutritioTi. The Growing 
Classroom is Best used as an integrated program teaching Science, nutri* 
tion, and gardening in conjunction "with each other though the books can be 
V. used independently if desired. For example^ one may chbose tb use the 
^ilitrition book, foregbing. the science and gardening books. Or you may sim- 
ply "^e the gardening book arid start a class garderi,_ ThuS^ you cari develop 
a program one step at a time. Bbpk 1^ Becoming a Farmer^ has as its pur- 
pose the. laying of the grourid work riecessary for successful implemeritatibri 
^ bf a Life LaK, program. Areas addressied include Sislisctirig^ the proper garderi 
site, preparing the sdil, plaritirig and cultivatirig the harvest, gairiing 
schddl suppdrt, ahd stimulating community invdlyement. Curriculum included 
covers a basic gardening unit and an experimental beds unit^ 3^9^ 2, 'Sci- 
ence, has students,^ _^^PA°^i^S> 

ten units: Problem Solviqg/eomniunication , Soil, Photosynthesis, interde- 
pendence. Energy, Awareness^^'fiiscovery , Growing Cycles and Changes, Insects, 
Flowers and Pollination, and i^ecy cling. Students experiente "Scientific 
Discoveries'' through group problem solving, observation^ graphing and 
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-expexlrrierits-:- ■ -B<i^ 

awareness among students with the foiiowihg units : Food Choices.- Nut- 
rients, Cbrisumerism, Basic 4, Digestion , a^td Recipes. _ . - _ 

In one unit, fcr example, a student in the science center may learn 
the parts of a seed, take a seed apart, and learn how a seed become^ a 
plant. At the gardening center the student plants seeds after discussing 
the needs of a growing plants At the nutrition center student? study edi- 
ble seeds and their nutritional components. They then harvest seeds from a 
pumpkin, bake them in the solar oven, and eat them. 

At Green Acres Life Lab," each class participates in the outdbbr pro- 
gram for one* hour each week „and the indoor program for another hour. As a 
class enters Project Life Lab, they are divided into three groups or "Cen- 
ters". Group 1 may be a nutrition center, group 2 may be in a Science Cen- 
ter, while group 3 may be in' gardening center. A visitor might find stu- 
dents testing food for protein, carbohydrates, sugar, and vitamin C in the 
nutrition center. At the science center, the visitor might see students 
designing their own food pyramid or engaging in a predator-prey exercise. 
At the garden center onemay glimpse students sowing seeds in flats or mak- 
ing compost for their class beds. Shbuld the visitor peek into a class- 
room, they might find a_ class bccupied with the study of the water cycle or 
the graphing of their plant's growth fbr that week. ^ ] 

The uniqueness the prbgram is based on the interreiated nature of 
science, nutrition and garrieriihg and its presentation as a cohesive and 
coherent package. Students are working togethej ^cooperatively in a _yery 
personal way. They can view themselves an an organism in their environ- 
ment; ah organism which has many needs for survival. Comparisous can be 
made between students and the plants they are: raising.. Much as the i5larits 
have different needs at different ages, so do our students . Life Lab pro- 
vides' the alternatives 'necessary to meet these differences. There is not 
just one trite problem, to be solved. Instead, there are many more to be 
identified and solved than can be accomplished. And, when the work is 
done, evaluation' is meaningful. _ Students in traditional labs often ask^ 
"Did i do it right?" while, in Life Lab they have only to look at their 
gardens to see the fruits of their labor. 

The teachers are responsible fbr all classroom instru'^tion and use the 
growings classroom for t he bul k of the ir lessons . -.A^ ^lAjLiveJ^^_^t.ru^ 
cdurse of study ii fbl lowed in science , gardening , nutrition, anB the care 
of tools. With the butddor lab- format of three concurrent lessons the 
classroom teacher*s role is to serve as the primary instructor of brie bf 
thbse lessons along with two of the Life Lab instructional staff. Iristruc- 
ti^rial strategies include laboratory investigation^ observation, applica- 
tion, discussions, demonstrations, audio visual media, refererice reading, 
field exploration, individual and group activities, iriquiry, arid discovery^* 

Daring a five day period a visitor will usually firid the teacher and 
students doing something actively. Some may be double-digging their beds, 
collecting chicken eggs ^ or making cbmpbst. Others may be transplanting 
seedlings from the greenhouse, measuririg sbil temper^ature, test ing food for 
various nutrients ^ or studyirig the carbbri dibxide-oxygen exchange 
plants. The outdbbr part bf the program is so much fun that some teachers 
avoid doing the classroom cbmpbrierit : 
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EVALUATION 



No formal evaludtibh of students is done by classroom teachers other 
than standarized CTBS_and other tests. But > pre arid post testing with the 
Stanford Achievement Test (Science Sectibri) arid the Metropolitan Aptitude 
Test (Science) provide some program evaltiatibri. S^tideritis have demonstratea 
significant gains bn_ standardized tests iri mariy academic areas i^e^at:ed tc5 
Project Life Lab. In science^ studeriti have shbwri more than a two year 
grade gain after bhly_one year bf the Prbject Life Lab Program^ Reading 
scores at Green_ Acres Schbbl erijbyed sigriificarit gains following the incep- 
tion of the Life Lab Program. These gairis were greater than any made in 
the history of th|-|Schbbl. We wbuld rpally like to measure changes in self 
esteem leve Is by iftose studeritJ irivblved in the program. __It_ also wc; Id 
.useful tb have data bri the percentage"^ of life lab students who eventually 
eiirbll iri scierice cburses at the Junior and Senior High School levels. 
Alsb, it would be iriteresting to assess their success in those classes. We 
iriterid tb pre and post test students at adopting schools in the area of 
scierice with control groups established at those school-;. We do no formal 
evaluatidri of teachers. ____ ______ 

At Green Acres, we have a fnli-time Life Lab teacher, a half-time sci- 
ence aid, a half-time garden aid, a half-time maintenance aid, and several 
volunteers. While we could offer an outstanding program withoi^t all this 
help, we would not be able to develop materials , apply for grarits , get 
publicity, disseminate our ideas, or write these articles arid chapters. 
And, we are able to do all this very inexpensively; bur cbst is drily $5.00 
per student for materials. Our major budgetary rieed is for* funding to 
maintain one fulj time teaching position _^t Life Lab. An increased budget 
would allow Life Lab staff to provide additidrial iristructional time to stu- 
dents_and development bf additidrial curriculum units. 

The principal J as the iriitiatbr and supporter of a Life Lab Program in 
an adopting school is critical td its success^. The principal serv^^^^ 
create an erivirbrimerit cdriducive to the implementation of ah innovative edu- 
catibrial. charige iri his school. Of utmost J;mportahce, the. administration 
supports us through- the support of a full-time teaching position at Prbject 
Li-^eJab. The ^dm^inistration could demonstrate greater support with a 
fuil^ recognition of the importance of Life Lab to all of the teachirig arid 
learning that takes place at Green Aqres school rather than simply viewing 
- it as a "Science Program", We feel strongly that Life Lab iricludes much of 
relevance to social studies ^ readings goverrimerit, mathematics, physical 
education, and consume_ri|m. Students can read abbut plant needs and garden 
tips, discuss societal issues related tb crdps, seTl their produce,^ and 
exercise in the garden. Some teachers makje use of the magazine. Science 

arid Children arid gain suppbrt iri this way as well. The SESE award has 

been a jnajbr boost fbr the prdgram as an instrument of validation and 
another ^trorig sburce df support: 

Iri the future; effdrts will be put into further developing^ classroom 
materials and curriculum, bilingual curriculum, a pond . curriculum, and a 
Juriidr High curriculum^ We also plan integrating the 4-H animal program 
into the school *s instructional program. As the program grows older * we ^ 
hope ,to see greater ownership by the classroom teachers themselves. We 
would like teachers to more fully inte^jrate the lab-based Life. Lab curricu- 
lum into their classroom programs. Teachfers should make full use df the 
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bppdrtunit Lcs offered by the outdoor lab facility to their teaching of all 
subjects . 

I Would like to see greater ownership by the classroom teachers with 
less dependence on Life Lab specialists for program facilitation. But i 
classroom teachers will continue, to a i^rge degree , to depend on Life 
Lab*s staff. Eventually, the program will become more standardized and 
less expisrimental in nature. Change will occur at a very slow rate in con- 
trast to the intensive and exciting development period we are now ending. 
The consequence will be a less exciting place for staff with a greater pri- 
ority placed on maintenance of' the existing program rather than program 
development; A positive ^consequence will be the sense of greater ownership 
by classroom teachers; the single most important aspect assuring Life Labs 
continued existence.. Knowing this, our adoption process is designed to be 
teacher initiated rather than school board or district mandated. This 
strengthens that sense of ownership. Also, expanding a classroom to 
include the outdoors brings with it a renewed enthusiasm for teaching. 

if we had oue wish, we would schedule 4 to 6 hours per week of Life 
Lab or Life Lab related studies. We would be _ able to iritpsfate into any 
study of the basics a good deal of Life Lab- related program. On the other 
hand,' if we wished to cause the failure of the program, we would eliminate 
the Life Lab teacher position at Green Acres school arid require the program 
to operate with no specialised staff at all. ^ 

While this is a complex pro§]fam ariy skilled teacher with a need for 

engaging in constant experimeritatibri will do very welj. teachers don't 

need much knowledge of garderiirig to allow childre^n to garden. Teachers do 

need a high level of trUst, however, and a good sense of inquiry a Jong with 
a willingness to find resources: With this in mind, teachers training 
workshops were, first offered during the spring of 1983 f jr California 
teachers. These workshops Siy^ '^^^'P^^^^^V vehicle for dissemination of the 
program and will Continue to be offered as an ongoing, service to teachers 
during the fall and spring of each school year. Specific information bri 
availability is available Jrom .Friends .of th^ Harvest. We also offer bUr 
400 page teachers guide. The Growing Classroom, as a thr,ee book set for 
$33:00 from: Friends of the Harvest, 966 Bpstwick Larie^ Santa Cruz, Cali- 
fornia 95062. (For . more information on imiJlementatiori bf this program 
throughout the district, see the NSTA "mbribgraph, Ceriters of Excellence^ 
Portrayals of Six Districts.) An iriterested schbbl would contact Friends 
of the Harvest for a custoffi designed adbptibri strategy designed for the 
unique needs of that particular schbbl. __ _ " 

Roberta Jaffe, brigiriatbr of Life Lab, was of critical importance in 
her role as • iriribvatbr . George Buehring^ Principal at Green Acres School 
prior tb Life Lab and through the first "thr^e years of its development^ 
allbwed staff the freedom and gave jthe support necessary to create anH 
implement an untested, untradit ionai program. He was willing to take risks 
in the interests of improving the educational process at his school. With- 
out them, there would be no Cife Lab. 
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Chapter S: Science Center Program 



Emma Waltdri 



Anchorage School District 

Pouch 6-614 

Anchorage, Alasl.a 99502-0614 

Ahch')rage^ the largest city in Alaska, is ne:?tled between the Gook 
Inlet and the Chugach Mountains in the ^duth Centra^, portion of the state^ 
The population of Aiichbrage numbers close to 200,000 in an area of almost 
2>000 sguariB miles. The climate is not extreme regardless of the reputa- 
tion which Alaska has. __ _ . • 

The growing Anchorage School District, with 50 Elementary schools, 
four Junior High schools, tjiree Senior High Schools-, four Junior/Senior 
High schools, one Career Genter, and tw5 Special Education Centers, serves 
more than 39,000 students; nearly half the student population in the state. 
Since 1940, the district enrollment has multiplied more than 62 times. We 
have every imaginablvj type of student in our system for Anchorage is truly 
a melting pot of attitudes, abilities ^ and attributes. 

In academic achievement. Anchorage students show high _^achievement^ 
Anchorage seniors takingthe Scholastic Achievement Test in 1981 scored an 
average 464 verbal and 499 math, 40 points higher than the national verbal 

average and 33 joints higher than the national math average. On the Iowa 

Tests of Basic Skills Anchorage students were at the 63rd percentile dis- 
trictwide, 13 points iibbve the national average. _ These high scores reflect 
the high caliber of our teachers ;^ixty-five percent of^the 2,000 teachers 
in the Anchorage school district hold a Masters degree equivalency or 
higher. _ _ - _ 

Before 1977, elementary sentence education in the Anchorage School Dis- 
trict V7as dependent on the abilities, interests, and initiative of indivi- 
dual staff members. In some instances ^ this meant District students 
received high quality science education experiences arid, in other iris- 
tances, science education was neglected. Regardless, science educatibri in 
Anchorage lacked continuity betweeri grades arid btLildxrigs and science educa- 
tion efforts were^ ^erierally, of an urikribwri quality arid quantity. Science 
education within the District had ribt beeri adequately described and we 
assumed a duplication bf cbst arid effort resulting frona the ''"^ititude of 

efforts withiri the District classrooms and buiidings^^^ Additionally, 

because bf the many local efforts to define "the science curriculum," Dis- 
trict students were of ten over-exposed to some concepts while never begihr 
riing others. Although teachers had adequate freedom they had no real 
direction and the curriculum was mixed from hands-on to nothing. We taught 
In ordinary rooms with ordinary materials and ordinary ideas. 
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IN THE BEGINNING: SClEisiCE CONSULTAISITS 



The addition , of a science cbrisultarit gave initial fbcil^ to science 
education arid an elementary science curriculum committee began actively 
identifying needs whilis the administratibn gave support. We began planning, 
for a new curriculum in the spring of 1977 and initiated a pilot project 
that F(j\l. The planning and pilot program came about after talking to many 
science .coordinators identified through The The National Science Teachei^s' 
Association. We found four science consultants with programs appearing to 
model aspects of where we would like to be: Joe Pretno, Science Coordirtator 
of the Minneapolis School District j Dave Lapp, Science Coordinator, Fair- 
fax, Virginia School District; Charles Hardy^ Science Coordinator of High- 
line School District (Seattle); and Marge Melle, Elementary Science Spe- 
cialist and Harold Pratt, Science Coordinator, Jefferson County, Colorado 
shared program ideas and led inservices. By always responding , to our many 
phone calls and letters they gave help all along the way, providing many 
details of their successful elementary science programs. (A description t>f 
the Jefferson County- program _is found ih_Chapter 5 of_this monograph and in 
a companion NS,TA monograph^ Centers of Excellence: Portrayals of six Dis- * 
tricts).. ' _ _ _ • v 

Key events for us were bbta^hing^ Tit:le IV furidih^ arid support from the 
yaridiis,; departments within _ the school district., This sUpport provided 
ihservice of teachers and allowed us to tfiake materials available to teach- 
ers upon rSqUest. Dr. Marilyn Scbt't, presently Assistant Superintendent of 
the Anchorage School District and Director of Media Services at the time of 
the grant, was instrumental in writing the first grant , gave space and 
clerical aid, and in general, was the one person who made it Possible. Dr. 
AnnaBeth Brown, Coordinator of Elementary Curriculum, was very supportive* 
and ^ave assistance as well. Dr. E. E. (Sene) Davt^ gave suj>p5rt and, 
direction as Director of Program Development and then -later as. he moved tc3 
Assistant Superintendent -and then Superintendent. 

OUR GOALS * " , — ^ 



The Anchorage School District's Elementary Science program was devel- 
oped before the major ' criteria for Excellence in Scienge Education were 
disseminated, However, as the criteria are reviewed, it is apparent that 
the Anchorage science program^ at least touches on all the . criteria and has 
considerable eniphasis on four of the areas. We stress: • ^ , 

\ ■ . - ' - . ^ 
. ^» '_■_/! ► 

1. People's effect on the environment, and developing custo3ianship 

2. Observation of variation in interpretation of ^ data ' 

3. Experiencing the hard «work involved fti identifying aiid 
resolving problems V • 

4. Grr * variety, of ''basic" sciences _ / ^ 

For the- area^ "Recognize people .effect on eh\^rphment and developing 
custodianship i " we _have ^^ight iihits with\eleven Supplemental units having 
the same thrust. In the area of • "Observe^ Variirtiori in Interpretation of 
Data^" the largest^ percentage of ouf units db have" this criterion built in. 
A prime example would lie the student interprfetatibn of Mystery Powders at 
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the third grade ievei: Teachers are encouraged to wbrk_ with the students 
to collect, record, interpret i and communicate data. This is one of the 
main goals of our elementary science program. 

The next criterion, "Experience the hard work involved with identify- 
ing and resolving problems," is a long-term goal of bur district. Problem 
identification and solving is a focus of all. the discipline areas arid in 
science we have a running start on the challenge as there are built-in 
problems in the units at each and every grade level. 

the Focus on a "Great variety bf_basic Sciences" has the most emphasis 
of ail the criteria in our program. The Anchorage School District philoso- 
phy is that all students shbiild experience scierice arid that all students 
should have a substantial fbiindation iri the basic areas of scierice. It is 
to this aim that the Science Center was developed arid the areas to be cov- 
ered were decided upbn. We have erideavbred to cover the areas which are 
necessary for being a scientifically literate citizeri. We also stress: 

5. Effective cbrisiimer behavibr 

— --_ ^ 

6. ' Effective persbrial health practices 

7. Becogriitiori of people irivdlved with scientific pursuits 

Number 5, "Effective Consumer Behavior,"- is dealt with, for exdmple, 
iri bur fifth grade Unit, "Paper and ice Cubes." Several of the lessons 
revblve arbUrid 'the decision of which paper towel is^ the best buy. The stu- 
derits use the scientific method to work through the problem. Two main 
objectives are learning the rudime^fts of the scientific method and under- 
standing decision making in relationship tp being a^cbrisumer. 

Number 6, "Effective personal liealth practices ^ " is _ ribt addressed per 
se in the science curriculum as there is _ 4 separate health curriculum for 
our elementary schools. However^we dp have a "Borie^" uriit which covers 
the students' skeletal system.. Alsb^ there are two "Water," units and the 
importance of clean_water supplies is stressed. ^, - . - ,, 

The" seventh^ "Recognize the people ^Lrivdlved with scientific pursuits" 
is not covered directly either. Teachers have access to a Community 
Resources program, where ariy riuraber of practicing scientists can be invited 
into classrooms for preseritatidns. In addition, there is stron^^ support 
from the community arid teachers and students have opportunities to work 
with pedple iri the science ' field : These seven criteria are _ important arid 
will most likely be used when new units are added to the Science Ceriter 
Program. 

We feel scientific literacy is. essential, for every " iridividual iri 
today's technological society. In all walks of life^ coristarit expdsure to 
the ccientif ic^world makes it imperative tb educate our citizeriry in such a 
"way that they will be able tb function at the highest level possible. The 
overall goal of the^ Science program iri the Arichdrage School District is 
helping our students tb: . * 

* learn c 

* appreciate 

* erijoy arid use scierice 

^ Kecome scieritif ically literate. . v 

We warit studerits to: 

* use scientific problem identification and solving 

^ use inquiry processes of science , _ V 

^ use the language, instruments, Idieas, and operations of scierice 
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v^lue science as a way of learning 

cdmmuriicatirig abbiit self, others ^ ideas, and natural and 
techriblbgical pheribmeha. 

The goal of human adaptatibn arid alternative futures also is considered in 
many activities. 

During the middle 1970/s the Arichbrage School District Science Curri- 
culum Development of f ice addressed twb problems within the District. The 
first problem centered abbut the mariagemerit bf J,nstructional material for 
elementary scierice curriculum . The second problem focused 
°" ^^ti^^late the Pistrict 's science curriculum. 

During the post-Sputnik era of the 1960 's , the United States was try- 
ing to regain the lead in science. At this time, the Nation's leading sci- 

®^?^^^?^®_^5y®^^P^^^ number of elementary science programs for which 
a process and hands-on approach to teaching were the key irigredierits . This 
approach was based iargeiy on the work of Jean Piage who ribted that stu- 
dents are often taught abstract theories while they are still iri a concrete 
state of reasoning. Thus , the process approach was designed tb prbvide 
student^ with experiences which would help to progress them frbm cbricrete 
concepts to abstract reasoning. 

In general, students reacted favorably to the new programs; they 
became involved with learning. Even though students were enthusiastic 
about scierice, all was not well with the programs. As the schools imple- 
merited the process oriented programs, three difficulties began to emerge. 
The first, exp»ense, was not a serious problem. The second^ material man- 
agement, arid the third, appropriate teaching strategies were more serious. 
Many school districts bvercame the first problem by applying for and 
receiving funds .Under "the varibus federal title prdgramg . 

The other difficulties wefe . the more challenging ones. Principals 
^^P^^ keeping track bf the multitude bf materials and sup- 
plies as well as taking care of (and having rbbmtb stbrej the larger com- 
mercial kits. Teachers became frustrated when they wbuld try usirig a kit 
after someone else had used it and found that part of the kit was missirig. 
The lack of parts and supplies rendered many of the commercial scierice kits 
useless .Teachers used to a text-centered curriculum were not always able 
to use materials based on a specific teacher philosophy and rationale. 
Aridi when the materials were not there, it was easier to use the text. 
Scierice education within the Anchorage School District was variously con- 
ducted deperidirig on the abilities and interests of staff members. In some 
iristarices, this rhearit that District students received high quality science 
educatibri experierices. Iri other instances^ however, science education was 
neglected . • 

In accbmbdatirig these prbblems^ District staff members _ developed 
two general solutidns. In addressirig the * iristructional materials manage- 
?^^?_P?°^^?"^i_?^®^?^^^ P^°P°sed tb develbp a District Scierice Center. The 
major functions of the Science Center would fall iritb twb categories; repo- 
sitory functions and distributive functions. The repbsitbry furictibris 
include the acquisj^tion of science education materials arid supplies 
(excluding books) and the acquisition, development, assembly, arid refur- 
bishing* of science kits for use -in, classrooms . 

The distributive functions included development and implefflentatidn of 
an inventory system, operation of a materials/kit lending program, and 
implemeritation of an outreach effort through which Science Center staff 
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meiBcrs could assist District teacheirs, in the plahhirig arid development of 
science activities arid through the dembnstration of kits. By the end of 
the Project, a manual for the istablishmeht and operation of a District 
Science Center was also produced. „ •> ^. t. 

The District proposed to adapt a collectidh of K-8 science objectives 
for local use. " In particular, the science scope and sequence collection 
which had been developed by District staff members was to be field tested 
within the District. in addition to the work with the skills and concept 
coliection, the staff proposed to continue the work of developing and iden- 
tifying curricular support materials such as textbooks , films, and film 
strips which are keyed to the science scope arid sequence. The final compo- 
rierit of the work within this area was^ to be the deveiopment or a science 
assessment system which reflected the District's science curriculum. Three 
major tasks to be undertaken within this problem area included final adopt 
tion of the K-6 science objectives, brigdirig, identif icat ion/ development ^of 
curricular material which could be Used to support instruction with the^K-b 
science sequence, and completiori of an assessment system detailing student 
progress within" the K-6 science curriculum. i was the director of the 
Title iV program and I am riow the science specialist. 

bar Program 

Although ^cierice education in Anchorage is fairly expensive in terms 
of time and money, it is taught because, as an important part of American 
culture arid civilization, every citizen should haVe Some appreciation for 
the influence of science on economic, social, and political problems. 
Individuals cannot afford to become strangers to the scientific and techno- 
logical aspects of their culture. It is essential that in addition to the 
knowledge which has arisen from the scientific enterprise, the^science^cur- 
riculum must also be concerned with the nature of science itself. Hands-on 
science focuses on the processes involved in the production o? scientific 
knowledge and leads to science literacy and an understanding of science as 
well as the more traditibrial knbwledge and skills of science. ^ ^ 

In our" program stUderits are involved in structured science delivered 
by their own classroom teacher. At each grade level, kiridergarten through 
sixth grade, four tb eight units covering three basic areas^ of science 
(life science, physical science, and earth science) are available from the 
Science Center. These units have been made into kits containing teachers- 
guides and all of the materials necessary: to provide children with hands-on 
Icience right in their own classrooms. The Science Center approach to pro- 
vidirig scierice materials for elementary classrbom use has resulted effi- 
cient use of one hundred different kits available for checkout by elemen- 
tary classroom teachers. COther prbgrams described in this^ FOCUS on 
Excellence monograph use a kit system- as well. See chapters 7, 8, and ii;. 

The Science Center does mbre thari pass out kits; the center implements 
and continues the developmerit of the science curriculum. As a^ focal point 
for science currisul^ implementation, the Science Center is^ built on the 
principle of sharing. The most visible evidence of this sharing is the 
cooperative use of scierice materials, units, equipment, arid supplies which 
circulate from the Scierice Center. There is a substaritial saving in dol- 
lars through the shared use of these materials at the Same time. In addi- 
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tion, sharing the material provides fbir a wider range of units avaiiabie to 
teachers and the cbntiriuiBd maintenance of teaching materials. This materi- 
als system allows for ar cbiihtability as well as full use of materials. We 
are sore science materials are in every room and that science is being 
' taught every day. 

__^__?eyond these obvious benefits of Jharihg are jnbre subtle, but equally 
important, dividends to codperatibri. The Science Center Curriculum Commit- 
tee, with a key role in the operation bf the center ^ has a thorough under- 
standing of the science curriculum including its goals and objectives. 
Members are constantly involved in the evaliiatibh of curriculum materials 
while identifying inservice needs and providing feedback from schools 
regarding the operation of the center. They fbrm ah important liaison and 
resource for the Science Resource. Teachers . The Principal * s_Advisory Com- 
mittee also provides input for the opBratibri of the Science Center and the 
identification of a variety of need as felt by the staffs that. they repre- 
sent. These committees are wjiere the action is. It is here that cbrarhuni- 
catioh between schools takes place^ articulation of the science prbgram K-6 
is possible, and curriculum is examined and evaluated. 

The Resource Teachers have a dual role with regard to the Science Cen- 
ter. Resource Teachers serve as liaison to the Science Curriculum Commit- 
tee arid provide support -to the Science Clerks in the operation of the cen- 
ter. The major role of the Resource Teacher, however, is a cooperative 
teaching furictibri. This role provides service to teachers helping them in 
P^^^^^^Sj teachirig, arid evaluating their science experiences. this role 
f^^^^^^s classroom teachers * insights into science and provides a different 
person^s perspective on a scheduled basis. Science resource teachers also 

careers and how science learnings-- 
can be applied. individual teachers alsb merit ibri careers as appropriate. 
The Science Resource Teachers play key roles iri iristructipri by taking stu- 
dents, on nature walks, presenting special topics, arid bfferirig inservice 
for teachers as well. 0ur Community Resources Departmerit makes available 
local speakers from the community and arranges field trips alsb. 

As bur science program has expanded, the operation of the ceriter has 
becbme increasingly complex. the ordering of kits, for instance, cannbt 
ribrmally be done over the phone. To minimize conflict, clerks recieve ord- 
ers thrbugh the mail at least one week before the desired delivery date. 
Science kits are theri^ delivered to most schools on a particular day of the 
week and it i§ impbrtaht to be aware_of this day so that delivery and 
return of the kit cari be ariticipated. The Science Clerks refurbish science 
kits distributed by the ceriter; checking the condition of equipment and 
supplies^ replacing mis'sing items arid caririg for living things in the cen- 
ter, such as plants^ mealworms , sbwbugs, tadpbles^ arid rabbits. 

^^^wer questions and riefer appropriate questions to a 

Resource Teacher. Organizing, developing, and implemeritirig a record-keep- 
ing system for check-out materials has been another impbrtarit task for the 
science clerks. In maintaining kits^ science clerks order rieeded consuma- 
ble materials and prepare materials for^nservice needs . In my mirid, hav- 
ing the kits furnished and refurbished on the district level makes all the 
difference between teachers being involved and not being -involved. I know 
they have the kits and our inservice has assured me they know how to use 
them. Teachers are much more comfortable in using hands-on science now 
that they db riot have to be concerned with storage, purchasing, or counting 
materials. They also have someone they can call with their ideas and con- 
cerns ; 
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At the first grade ieVel a unit, ."Let*s Learn About Ehergy Users." 
helps stuShtV aboui ehirgy and their bt.h future. This -it starts 

developing a foundation on which students build and then study energy the 
envirbhtncht. arid themselves. Grade three offers students ways to investi- 
gate electricity, machines, and technology which broaden their understand- 
ing of the world. In grade four students investigate msuating materials 
lelrning information and ideas Which will help them m making decisions for 
the future Grade five emphasizes ecology and helping students pr^epare to 
liv. in th. world as it exists now .nd may exist in the future Grade six 
has four major units stressing energy. Two of these are ^"/^^^"^ 
nate forms and energy futures. All the energy units are designed to allow 
Qi-iifiprits oDOortunities to make decisions. -- , , i 

Units'^such as. "Which Paper ToWel is the Best?", help in the develop- 
ment of understanding and use of the scientific method and f PPl^^^^|°" 
tb relevant problem identification and solving. U^^^^ 

this unit is geared to scientific inquiry and everyday' liy^mg. Along with 
Inquiry value, ethical, and mbral aspects of science-related issues are 
di'cSed with the .tud.nts throughout the 7«^f ^^^^^^ed in 

dents bring up issues as they seem relevant. Issues are not provided m 
the currlSlum and teachers or students bring in current issues as they 

"''''"'^Teachers are encouraged to relate science to human enterprises wher- 
ever they can. Applications of science are stressed along with the nature 
and nrocesses of science. Science is presented as tentatiye, inquiry 
ortentl? and a way of explaining natural phenbmena. Our curriculum was 
nordSiknS to be taught as facts. There ate problems to be laentified 
and solvid and issues to be resolved. Since it is not "fact centered, we 
have^^Kral kits or units which teach the same skills and the teachers are 
£il to select units which best suit their needs and the interests -of stu- 
nts at that moment. Also, when skill., ideas, and concepts are repeated 
in several units, students are mbre likely to learn them. ^ 

The curriculum has been developed, written, and adapted "^^er 
science programs and has been carefully reviewed by various science educa- 
tor As a result it is probably. as valid as it can be, given that our 
adaptation '.as locally prbJuced 4 implemented Much of .f^l^^^^^^ 
includes a local emphasis of the sort that can only occur f "^f^J^g^ 
adapt our own. When bur second grades study ^irds. they^stud^^chorage 
winter birds. In fifth grade, ecology units focus on local ecology, it^ 
problems and solutions. We have nature walks at a 1 1 eve is with special 
curricula designed just for our area. .While we don't include all biomes, 
we make good and relevant use of the one in which we live p,™ntarv 

Our Ibcally written matelrial for grades K-6 uses all th^e Eleme^^^^ 
Science Study (ESS) and the Science Curricalum Improvement Study (SCIS) 
^^terXls In addition, we use a variety of supplemental text books 
including Harcourt Brac^ in grades K-6, McSraw Hill in grades 1 ^nd 2 
ind Addifon-Wesley and Holt Rinehart & Wins^°n - g".'^", ^^^f 
thbugh we have not stated this directly in the curriculum, the student as 
al; integral part of the cultural and social environment is Woven throughout 
manv of the concepts- we strive to teach. i • i-f,^ 

In selecting and designing activities we paid clbse attention to the 
needs of our Uul^nts, the' nature of science, f^^^'^^T,'^ ^d 
children learn. We studied the cognitive P^y^^P ^ p^^'J^^^ ^ 
received training from Dr. Virginia Johnson on learning styles and Dr. Her 
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man Epstein on cognitive development. Dr.. Mary Budd Rowe, Charles Hardy, 
Harold Pratt , Dr. Harold Jdirgenseri, Marge Melle^ and Laurie Dumdie, taught 
courses on elementary science to help us understand science and children; 
We are striving to fit the curriculum to the student rather than th.^ stu- 
dent to the curriculum. 

insight into scientific process is accomplished primarily by means of 

a. vide variety of experience rather than through definitions and names. in 
this way the intuit ive understanding of concepts, precedes their precise 
verbal! -on. Research indicates that concepts learned in this way can 
more .y be applied in new situations: 

_^..^.Q our science ki^s generally are designed for two or more students 
to share materials and ideas, learning centers are stressed in many of the 
units allowing teachers to give individual attention to students as neces- 
sary. But, regardless of who the teachers may be, students are involved 
actively in doing science. Some teachers select activities for students 
while others allow considerable student choice. In any case, students use 
the hands-on kits provided and teachers are now looking at their science 
teaching strategies.. Changes in teaching strategies have caused teachers 
to think about a philbsv -^hy of education and we now feel that we are devel- 
oping a well thought-out rationale for teaching science. 

Elementary students at the primary level receiv^e 150 to 250 minutes of 
Social Studies, Science and Health each week. Intermediate students have 
science and health for 150 to 300 minutes each week. it you visited our 
classrooms you would see students working^ and learning with our science 
materials. They will be experiment ihg, collelcting data, interpreting data 
and making conclusions. Essentially, they will be dbjhgj science. 

The pupil-teacher ratio in elementary grades is 25 to one while at the 
secondary level it is thirty-two to one. All secondary teachers have a 
daily planning period while elementary teachers have planning periods sche- 
duled throughout the week. Teachers select units arid decide when they will 
be taught but ^ since most of the laboratory materials are iri the kits, they 
have little preparation. Sometimes there are Sdlutioris which rieed to be 
mixed or data sheets to be reproduced^ For the ffldst part, though, every- 
thing is ready to be used. teachers facilitate learning actively by 
involving studerits_in the kit lessons and by providing a respectful learn- 
ing envlronmerit. They may be helping students learr about bones or growirig 
plants or weather or they may be helping students understand the scientific 
method. Regardless, the good teachers avoid ha^ing^ the students "turn to 
page 64, read^the chapter, arid answer the questions." Teachers in our pro- 
gram need enthusiasm, curiosity , and a willingness to try the hand-on 
approach. Our teachers understariJ «nd value an inquiry orientation, use 
adequate wait time, and respect arid accept a broad variety of student 
answers. 
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Rather than stressing scientific knowledge itself, we've tried to 
incorporate use of scientific knowledge into evaluations of students. Alt- 
hough it is a most difficult task, we do keep trying^ We want studerits to 
show growth in rational decision making. While our student evaluation does 
not reflect this as much as we would like^ we are working at it. Our Cri- 
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and Sixth graders for the last three years.. When bur students take the 
Test of Academic Proficiency at the high school ^^^^^ - ^^^^ 
tentiv above national norms. Our District students who have been selected 
to gf to the international Science and Engineering Fair over the y-js have 
been achievers and last year two came home with a fourth place m Physics 
anfanto^orKle menti.^ Biology. A:^. l^st year^ ^^^eva ll^o^ 
P - ^cSff^d ^^^Sen r^^tac^s^^^^iS^^by 
p?IncS.l 'ache^f andihe science sp^iali.t. ^^/^^^^^s'" Through 
tion sheet and We collect data on the effectiveness of the kits, ^ Through 
tiis wl knorhdW many kits each teacher used and how they were distributed 
Sskhool and grade. Students are evaluated with unit tests and observa- 
fLn S kudents while they are working. This program is dynamic allowing 
fo^ chanL as the need ari,ses . Each unit has a student evaluation instru- 
ment at the end of the teacher's guide which the teacher may or may not 
These instruments are based on the unit and are designed to test con- 
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The ScSYe consultant provides for the continued operation of the 
science qenter in-service of the Science Clerks and the Resource Teachers, 
Science inenter,!^ _ Science Curriculum Committee. As Science Consul- 
Knt'l fJ^flStfth^%harinr of information and provide for cooperative 
tant I f aci litate tne S Resource Teachers , I provide 

fge-ral direction f.r thf Science Center mod.l. develop alternatives for 
prSenJatioi to th. Science Curriculum Committee, provide long-range plan- 

-"-^'^ S^i^^W^r^i^^ IrSlSOiM .ain kits .nd an 
e.ual'^umtX^^ supplementary kits. The chi^ ^M^S^hil^th.^^u J - 
local lesson plans have been prepared for the "LHin kits w^ile ^ne^s pp^ 

-;rcioJ:?y pS\^j;^ti^^Suie-sc|^ - 

the lessj; 'pl^^ acompanying the.e l^its "e usually .oclified^ vers^^^^^^^^ 
the Highline lesson plans. Among the exceptions are most of^ t^^^^ 
ten kits. These kits are based on materials developed by ^^e Science UUr 
r'ulam mprovement Study (SeiS) group. The ipon pl^^^^ consist of 
?r;^m SCIS teacher's manuals. The supplementary kits consist or 
both ISS and SaS kitJ bs. lesson plans ire rather ^^^ ^^-^"^1 
and teacheS are encouraged to use these kits in a i/^y °f ' S 

ana teao-u _ pnntrast are highly structured and designed to be fol 

lesson plans in contrast are n^^^^ important difference between the 

IS^^S^^e^^Scir-kitTtrta do With ?heir d^ffe^ce ^ to 
^-■51 ^BiHtionshiD All ESS kits recommended for any particular 
TrSriK.l ma^be u^^^^^ in a'ny ord.r while Se IS kHs have ^^en designed 
grade level may De^ ^ ^ the former more or less stand 

l' "'\hne thf Tatter a?e S^^ ^° each kit 

biilds fp^n previous \"t" :SC,S- 'kits may be checked out for much longer 

This evaluation sheet . enables the clerks and resource teachers to gam 
feedback and in turn to upgrade the progr&n and materials. 
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A crucial part of the service is the ability to^^ d^^ 
materials. Provisions must be made to insure the distribution in a timely 
mariner. . 

__Teachers are encouraged to look over the many items on the shelves of 
the Science Center. These items are often used in some creative way or in 
experiments suggested by textbooks. Many items can be sent through the 
regular school mail and the teacher is welcome to come and check these 
items but per^'bhal ly . 

The staff is highly important to the operation of the center. The key 
person is the Head Clerk who schedules the requested kits^ sends reminder 
notices, orders new materials and is responsible for the smooth bpieratibh 
of the program. It is also highly important that there is enough help to 
keep the center organized, shelves stocked «arid the kits in good order. 

— Th^-JScie^ to teachers in the schools 

makes the dif f erence~aF~Tb~wFetKer^ st 

Center prograra. Where there is a feeling of trust arid cbrifiderice, teachers 
will become involved in the process, hands-dri type teachirig. Wheri/the 
Resource Teacher is perceived as an added burden, then teachers are reluc- 
tant to become involved. 

Workshops and in-servic^^ _Save been very import :-jit for our teacher 
education. The first NSF workshop, in 1974, was directed by Dr. Harold 
Jorgensbn, Portland State University. it set the tone of the "process'' 
science. From that time-on, much has been done. 

Inservice has proven to be a central component of* the Science Center 
program. With more familiarity with the units , . teachers feel more comfor- 
table and will use the resources . In-service must be ongoing. Our teach- 
ers have learned through in-service educatibhi credit cbursfes, and by work- 
ing with universities tb insure that good science gbals are being met. 

Firialjy, the develbpmerit arid implemeritatibri of a Science Resburce Cen- 
ter takes cdrmnitmerit frbm all irivblved. A ceriter cannot operate bri_ its bwn 
and be successful, it takes a larger resburce bf cbbperatibri frbm all 
; involved. 

'Support from the top administration is vital to the program's success. 
The leadership and vision of the school board and the super iriteriderit were 
key element^ in the .development of the Science Center. The Anchorage 
School District's Science Center would not have become functional without 
the full cboperatibn of the Elementary Education, the Audio-Visual, the 
Staff Development, and Curriculum Development Departments; The cooperation 
is a model bf hbw Divisions and Departments can work together to deliver a 
quality prb^raih. 

Iri additibri tb furriishing space^ a delivery system and persbnal, a 
budget must be proyided tb refurbish the _kits _ahd tb expand tbpics. In the 
Arichbrage Schbbl Distrit's budget fbr 1982-83^ there is ah allocation of 
$12,000 for supplies. Fbr supplies albrie, this comes tb apprbxirhately 
$240/scjiool. Once the program is iri place, the actual cbst bf the sui5i5lies 
and materials is norninal . Counting the materials ^experiseSj. clerks and 
resource teachers the cost of our program is approximately $10.00 per stu- 
dent per year. 

Parents are not involved as much as we'd like them to be but pririci- 
pals are. The principals are being moved to be instructional leaders for 
we find that in schools where the principal is very positive toward sci- 
ence, more kits are used than in school where principals are so-so in their 
cbmmitmerit. Principals influence teachers through expectations and evaiua^ 
tibris. 
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N$TA Wis ' -respons withT bu^-side- -^rog-ram- 

contacts aiid We would not have' the program which we ^ave now ^ without 
NSTA; NSTA is inipdrtarit to us for journals as well. For example, sci- 
ence and Children is , very important; We try to get all our teachers to 



read it . 



the preserit, we are t rying to improve _ what we have . 



The 



At tne preseiii., wc • — — r- - 

improvement of student achievement has top priority in our district and, 
therefore, there is a continual effort to upgrade and update our ptogram. 
With the assistance of bur curriculum director ^ Dr. Ruth Keitz, I m confi- 
dent that our program will meet the needs of the students and the commu- 
nity We heed to develop better exams. We struggle along with the rest of 
the nations' science educators to develop valid process instruments which 
can be used with large numbers of students. We wbUld like to develop an. 
aviatipn unit and add more environmental education and resource educational 

'^^''^^To get more teachers to teach science we need a continued emphasis on 
science from Science Specialist, Principals, and Resource Teachers. We 
plan to continue being one of the very best eletnentary science programs^ in 
the nation and maybe even in the world. I hope our program does not ^evolve 
into' a textbook program _where students are turned off by science by the 
time they leave 6th grade. If we keep the program, our studejits will 
achieve well, be positive about science, and will ^^°ntribute to^ the scie^^^ 
tific community. If we go backwards to ttfe "textbook approach I Predict 
that we will produce students Who are afraid of science and find it dull 

and boring^^^ of our teachers have received Recognition for theit work in 
the program. One of the resource teachers was invited to Halmstad College 
in Sweden, at their expense, to share our program. Several distinguished 
Science Educators have written letters to our staff indicating the level of 
accomplishment which has been made. Designing, developing, implementing, 
and maintaining our exemplary program has been very hard^ taken much time, 
and been very gratifying- We, our students and our community know it has 

been a worthwhile effort. ___ ^ 

Other key individuals in the.developrrient of the science center were: 

Dick Blue 
AnhaBeth Brown 
Robert Christai 



E 1 a ine Co iony 
Steve Daschner 
E . E . (Gene) Davis 
John Everitt 
Don Juc 
Ruth Keit^ 
Milt Hadsoh'' 
Robert PehzehikV 

John Pepper 
Marilyhh _Spott 
Bob Van Slyke 

Les Wells \ 
Arihe Wieland \^ 
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By 

Catherine Seay, JoAnna Harrison, Margaret Kilgo, Rheida Bail 
Elizabeth Smith, Carolyn Summers, and Sandra Sclxnxirr 



J. P. Cbrhelius Elementary School 
Cornelius Math/Science Academy 
__7475 Westbver Street 
Houston i Texas 77087 



The J, P. Cornelius Math/Science Academy is one of one hundred and sev- 
enty elementary schools and thirty-seyeri magnet school pro^grams within the 
Houston Independent School District. The school is located oh a beautiful ^ 
_ ^^^^^^ six acre plot iri the southeast sectibri of Hbustbhi the 
energy capital of the world and the techridldgiQal center of the hatibh. , 

is _s^?^^^S^^^l^y located within eleven miles of the National 
Aeronautics Space Administration Lyndon B. Johnson Center, seven miles 

from the Texas Meaical Center and Burke Baker Planetarium, five miles from 
the largest petrb-chemicai complex in the world, _Md ^^P^ the Gulf 

of Mexico. All of these significant respurces are used by Cornelius stu- 
dehts_in science. 

This middle income community has changed signif icantiy from an all 
white commuhity in 1960__when the school was opened with 850 students to 40% 
Black, 30% HispahiCj 28% White, and 2% Asian now. Through the years, as 
the/schobl cbmmunity became blderahd more established^ the student enroll- 
ment began declining Until ^ by 1976^ the enrollment was only 350. 

In 1976, Cornelius was selected for deyelbpmeht as a magnet school and 

a science coordinator was named. Of the 740 students presently ehrblied in 
grades 1-6 at the Cornelius Math/Science Academy, 350 are voluntary trans- 
fer students from 55 other Houston Independent School District schools arid 
4 suburban school districts in Harris County while 390 are in <>ur atten- 
dence area. 

In many ways, the Cornelius school community mirrors the rapidly grow- 
ing city of Houston and Harris County. Every possible socio-economic level 
of the city is represented within the school and twenty-five percent of the 
students qualify for free or reduced lunch. An equal number of the stu- 
dehtfc^' parents are prof ess iohals^ such as doctors, dentists, lawyers, col- 
lege prbfessbrSi and teachers^ The remainder of the students are from blue 
and white cbllar families. The mood 5ad atmosphere within the Coirhelius 
school community is bne bf pride and cbmmitmentj a commuhity of middle 
class Americans who work hard sb that their children may have the best edu- 
cational opportunities available. This cbmmitment is reflected in a stu- 
dent attend^ce rate of 96% and a parent-teacher cbriferehce recbrd bf mbre 
than 90%. 

Cornelius Elementary Magnet School, a two-story brick structure, 

has 31 regular classroom teachers, a reading specialist, 2 music special- 
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ists 2 physical education speciaiistsi 4 science specialists , a nurse, a 
cburilelbr, a librarian, five teachef-aides ^ and a Magnet progriam coordina- 
t.6r. There is a Strong influence of science seen arid felt throughout the 
building. A "hands-on" approach to teaching both scierice arid mathematics 

is einphasized at ail grade levels. , 

Three classrooms have been converted into well-equipped labs; two for 
science and one" for math. Each lab has a wet sink arid cabiriet space^ A 
free-st.ariding structure designed as a passive solar greerihouse and learning 
center has been built on the campus near the raairi-buildirig. It was built 
with help from staff and students. Now it is Used as an additionai lab. 
the two science labs are used daily by the science teachers with their 
classes and for science-related activities such as the Botany, Aquarium, 
and Animal Clubs which daily care for the plants, fish, and animals housed 
in the classrooms and labs. The students recognize their responsibilities 
and carry on their duties in a most efficient and independent manner. In 
addition to a wide variety of specialized science and mathematics materials 
and equipment in the labs, we have fbur computers for use by the students 
as well as a large riumber of live plants and animals which are cated for by 
the students » 

FROM OtD TO NEW 

Our bid program was that of a typical elementary school; textbbbks in 
large, self contained classes with science being taUght only the minimum 
araourit bf time required. In many instances, teachers avbided teaching sci- 
ence cbrapletely. The excitement in the science lesson definitely depended 
bri the individual classroom teacher. There were some classrooms with sci- 
ence or math interest centers but, basically, they were probably not very 
exciting to the students in coraparisbri tb the present program. There was 
no budgeted source for field trips arid a very limited amount of suppiie^ 
and equipment. The teacher had tb make a daily schedule, teaching all ^of 
the subjects except music. If teachers wanted interest centers, creativ- 
ity, individualization, br tb explbre new techniques , they could do so, but 

rarely did. ______ , w r. i. i 

Houston Indeperiderit School District developed the Magnet School con- 
cept to provide specialized programs in various schools throughout _ the 
city, proVidirig such a strong program that parents-bf all races would be 
willing tb serid their children, by bus, to receive this quality education. 
Integration, through the Magnet School plan, has beeri achieved peacefully 
iri Hdustori. Cornelius Elementary School , approved to become a magnet 
school stressing math and science in the fall of 1976, begffli with three 
science teachers, two math teachers, and magnet coordinator developing an 
initial program during the summer of 1976. A curriculum,^ (mini-units of 
instruction), and a scope arid seqUerice were developed . One classroom was 
converted into a science labbratbry and materials md equipment were pur- 
chased. Nearly six weeks bf iriterisive inservice for teachers provided our 

training and the develbpraerit of our units. 

In September, 1976, the new program was implemented into the depart- 
mentalized program iri grades 4, 5, and 6. This was done sb^specialized 
science teachers could teach all of the students in science. The following 
year the program was expanded to include the third grade. In the fall of 
1979 grades 1 and 2 were included. Another major change was to increase 
our Icierice iristruction time f^om 90 minutes weekly to 60 mindtes daily and 
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add a staff member so all science could be taught by science specialists. 
Last year we added another math specialist, a solar ehe.^y learning center ^ 
a greenhouse, and a teacher-aide to assist the science teachers in the labs 
or classrooms. The aide assists in gathering and returning materials,. 
Student monitors are usually involved under adult supervision.. We feel we 
now have good support and the resources necessary for an excellent prpgrem_. 

We did not become a Magnet School Overnight . We started in 1976 with 
brsly 80 Magnet transfer students in addition to our own area students. Our 
special prbgi;am was ohly^ for math and science in grades 4-6. The follbwirig 
year we added third grade and attracted another 20 students^ By the third 
year we had a 1-6 science/math program with 135 students. By then we were 
large enough that science teachers only had to teach science. By 1979-80 
we had 185 Magnet students and an. aide.. 

The science program at the Cbrrielius Math/Science Adademy has been 
developed on the basis of specific philosophies toward teaching, learning, 
and science education. TheSe philosophies must be accepted as? basic by all 
teachers in the program. Sinc^ the teachers themselves have actually 
developed the program on a continuing basis, they learned to us,e the pro^ 
gram as they developed It. The emphasis on -professional growth has been a 
continual striving for excellence, and has included using- any opportunity 
to improve the program through increasing teacher effectiveness. While 
teachers have attended inservices and workshops to increase effectiveness 
and obtai^ knowledge and information, the key method for teachers to learn 
to use thfe program has been the team-teaching concept. The science teach- 
ers are a/ teaching team. They have learned to use the program through team 
planning /under tha guidance and direction of Catherine Seay , magnet coordi- 
nator, aid the building principals, Harold Lenhihgtbh and Margaret Kilgb. 

/ OUR PROC3RAM 

The leadership within the Houston Independent School District from the 
school Board to central administration to area adtninistration has made the 
magnet jschQdl concept arid program development a top goal ^atid priority 
thrdughi the years. There has been a contijiuing wiHiiig^es^ '^^ approve, 
budget /increases for expansion and improvement of the program. Also, the 
individfuais in leadership positions have exhibited a tremendous confidence 
in the/ ongoing developments of the program. As a result of the current 
program, teacher attitudes have changed sighif icaht ly . Teachers show: 
Increased enthusiasm 

* More commitment and involvement 

* More pbsitive attitudes 

* Increased pride ■ 
These significant attitude changes have resulted in higher teacher atten- 
dance ^ ah butstandirig prbfessiohal approach to problems, and a cooperative 
spirit within the school. 

There is a range of ability levels among the students within th€i 
school. Approximately 70% of the students ' performance level now is at or 
above grade level expectations. Six percent of the students* perJormance 
level is one year or more below grade level expectations; the same percen- 
tage of students has a special eduation handicap Idbel. The average class 
size within the total school is 25 students although in the primary science 
classes there are two science teachers for every 27 students. 
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the faculty and staff members at the Cornelius Math/Scien^ce Academy 
are very proud vbf the positive^ enthusiastic attitude of the students The 
students genuinely like their school arid their positiveness towe^rd the 
school and their enthusiasm for learning is reflected in their outstanding 
attendance and excellent conduct (75% are A and B conduct students )\. Visi- 
tors to the school consistently comment about how happy the children at 
Cornelius seem. The teachers take a great deal of pride in the fact that 
reluctant learners can become eager learners and students with a record .of 
inappropriate conduct can become good citizens at the Gorneiiuk Math/Sci- 
ence Academy. 

SOME GbAbS 

_ 7 

Goals for a program such as the one at Cornelius should be set very high. 
Andi selectin:g the cbrrept and most stimulating curriculum is of majp^ 
importance. The idea of Cornelius ii not to "try and re-invent the wheel _ 
but rather to help our students learn about science, using high levels of 
thinking, and then being able to apply these concepts in their own homes, 
heighbbrhdbds , and liyes^ ' 

We want our students to learn to appreciate the earth and its atmo- 
sphere; to learn much about the world they live in^ as well as the animals 
and plants which share our earth. Ours is ah_ environmental-type science 
which is applicable to students at home as well as school. We want our 
students to appreciate and care for their bodies by learning about them 
through health science instruction. Wewaht our children to recognize the 
fact that our daily lives are now filled with technology. So, we offer 
them many opportunities to learn and use a variety qf machines, technology 
relating to the space prbgrani is reviewed dften. 

We encourage science literacy arid hope that some of our students will 
choose a science-related career as a result of the foundatipn given in the 
Cornelius curriculum. The science program at Cornelius is built Mrouhd the 
students* understaridirig arid appreciating their enviroruneht . As instruction 
about animals, the universe, forms of enerj^, oceanography, and plant life 
is given, there is strong emphasis placed on careers related to each. Cbr- 
rieliug students also participaj:e in many of f -campus learning activities 
where they observe how subject matter is related to real -world experiences. 
Iri developing such an understanding, the students develoi5 scierice liceracy 
arid an appreciation of 'the environment, whiph affect their thinking in the 
future. — 

We relate ecology and neighborhood arid community. We stress good use 
and care -of our area in ecology classes; teaching pride in building, cam- 
pus and h5mes is part of our goal structure as well . We also stress 
healthful living and avoiding, drugs . Cbriservation, relating to forms of 
energy and animal arid plant; life, is a theme too. Above all^ we teach sur- 
vival techniques wtiere studerits are taught how to grow and care for plants 
and grow their own food. But, survival also means being able to survive in 
a highly techriblbgical Wbrld. We want our students to understand, use^ and 
care for scierice sb they will be able to survive with quality^ _ 

Student learning experiences encourage them to solve personal erivirori- 
merital prbbleffis through application of skills taught in scierice arid health 
classes as Well as energy rad ecology situatioris.. We teach brairistbrming 
arid use questioning strategies to stimulate thinking. Studerits conduct 
experiments and learn acceptance and appreciatibri of persons of different 
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ethnic groups or backgrounds; Students are encouraged to apply the thought 
processes Involved in scientific thinking in their daily lives. Students 
are given the encouragefflent to learn the facts before rnkking 

decisions wh^ich wij:i affect themselves as well as others. Our science ciiir- 
A^"^^®®®_ student experiences to real -world issues . Stu- 
dents are encouraged to discus^ and evaluate possible solutions ^ased upon 
humanistic and moral considerations as well as scientific information. 

Ilie science cur riciiium^ is problem oriented allowing for 

alternative^ strategies in identifyin problems and reaching solutions. The 
diverse ethnic backgrounds found at Cornelius insure the cross-cultural. 

applicability of all lessons. And, the • science teachers are flexible in 

capitalizing oh significant world events^ _^any times, the lessons planned 
for the day are altered, allowing discussions and observations of science- 
related current events. This humanistic apprj>ach to science teaching 

stresses the importance of people in decision -making. Throughout the 
school day, hot just ih sciehce classes, students are taught to respect one 
another. Also^^ as ih_ ^iehce, studehts are taught that certain truths are 
interpreted differehtly by people depehdihg on timir needs and backgrounds. 

Science mini-units of ihstructioh include a^ide variety of interest- 
ing topics which were originally included ih the scope and sequehce because 
of their ' impprtfhce to the Houston cpinmuhity and the future lives of the 
students. Field trips to enrich a uhit of ihstructioh are a part of each 
unit as well Special projects and reports are in each mihi-uhit of ihstruc- 
tion. Houston is iri the center of t^e petroleum industry^ ha_s_ a world- 
known medical center; is near the Gulf of Mexico and is within 25 niiles of 
the Johnson Space Center. The planet ariuin and sciehce niiiseums enrich bur 
topics... Botany, Energy (fossil-fuel, electrical, rSechanical, solar) 
Astronomy, dee anograpHy'i the systems of the Body are taught in all grade 
levels. Students are involved in clubwork on a daily basis. ^ There is a 
very active aquarium cIuJd, a botany club, an ai^^^ club, and a computer 
club allowing special experiences for our students. If remedial attention 
is heeded there are learning alternatives to offer the students. 

We cohsider the study of the human body essent'ial; as is the 
study of petroleum^ of space, of solar ehergyj of plants, and of animals 
because bur cbmmuhity is ih the heart 6$ the medical center, the oil capi- 
tal ^ the space prp^ram^ and certainly the fihest museums ahd 2s6blogical 
societies aire available. Being so clbse to the coasts we stress oceanogra- 
phy for the same xeasbri . 

The students at Cornelius as well as the teachers wbrk as a team 
throughout the school. If a prbblem occurs^ the .students help each bther 
to find a so lut ion. Students and teachers feel the responsibility to cbh- 
tribute in making Cornelius the best school possible. Teachers ^.^rbach 
students i5_ sueh a way that student s>. often feel recognition in decision 

_?_ throughout the weekly 
schedule and, with the staff_^ work together continuously to help individual 
students overcome both academic or pj^rsonll problems . 

Sciehce curricula .are adapted to the concrete operational learner as 
defihed by Piaget. Classroom interactib|is are based upon the humanism of 
Carl Rogers and studeht heeds are recbghized within Mas low's hierarchical 
model. As the students are ihvblved ih higher level thinking activities , 
they are ehcburaged and guided to apply _sciehtific thihkihg processes as 
situations arise in their daily lives. During science and other lessbhsi 
decisibn-makiiig skills are stressed. As students display growth ih this 
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area teachers . help students recbghize growth and t8 be pleased with the j 

progress made. _ . . , . - ; - 

One of thfe activities encouraging ' this type of growth is the setting 
up of hypothetical situations Which require specific decisions. There^is.a 
cotreiation between social science and science in the development ^of deci- 
sion making skills. The teachers in this program are trained to help each 
and every student find success Using one approach or a^ variety of 
approaches.; It is recognized that a teacher commitment to student achieve- 
ment is essential to the succei's of this progrmi. ^ ^ 

Since the philosophy at tha Cornelius Math/Science Academy focuses on 
the learner, the students certainly play a very active role in the program. 
The students have a feeling of ownership in the school; they really know 
that Cornelius is their school. For example, students are completely^res- 
ponsible for the general care of all plants aiid animals in the school. 
Students assist teachers by participating in decision -making, plaitaing 
activities Which can be implemented in instructional periods. However, the 
teachers dO the final lesson plfflming, evaluation Of student learning, and 

orKahizatiOh Of classroom management. • ^ 

The philosophy at the Cornelius Hath/ Science Academy is a commitment 
to the basic belief of the g5od that exists in all mankind. in numerous 
ways the philosophy of' Carl Rogers is practiced Oh a daily basis. ^ ^ T^' 
ihgful quotation from R5gers places the philosophy of the school and the 
science program in the proper perspective. According to Rogers, 

"A way must be found to develop. Within' the educatibnal system ai 
a whole, and in each component, a climate conducive to personal 
growth- a climate in Which the focus is not upon teachings but on 
the faciliatibn of learning. Only thus can we develop the crea- 
tive individual. Who is open to ail his experiences; aware of it 
and accepting it, and continually in the process pf changing. 

In the Cornelius science program, student-centered teaching strategies 
are used. In Other words, Corneiius teachers use methods jdWch focus ^ 
the learner's needs and interests during the teaching- learntog situation. 
They are Rogers' "facilitators of learning", »ho believe and understand 
that students will acquire knowledge Only when the knowledge has meaning 
for them, based on their worlds inside and outside theclassroom. ^ _ _ 
During any period of time, a visitor would see students in ^ grades 1-6 
having science on a regular schedule with lessons generally following the 
process approach. However, lessons also include much ^c<^ntent reading as 
those skills stressed in formal reading lessons are reinforced using sci- 
ence content. Skills such as finding the main idea, recalling facts, 
sequencing, distinguishing between factual and non-factual information, and 
vocabulary skills are stressed. Guts ide of the formal science instruction, 
the aquarium, botany," and the aniial club members would be in evidence car- 
ing for their assigned animali, fish, or plants. Some students would be 
using the computer located in or near one science lab. During the teaching 
of each mini-unitX some 5f the students might be working on a project, 
special poster or Report, or some special, alternative activities. Stu^^ 
d^ts are ericouraged^when trieir work is displayed throughout ^the ^hOol and 
motivated bj their teachers to develop pride in their work. Therefore, 
many bulletiS boards andx^exhibits reflect growing self esteem among indivi- 
dual students. 
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Sci^ihce teachers plan their lessons according to the standards set by 
the district arid monitored by the .building principal. These lessons mu§t 
include readirig arid vocabulary skills using science mini-units cbmpiled by 
our scierice teachers. Each teacher is ericburaged to be creative arid adapt 
the curriculum to fit the needs of the classes involved so there is^ some 
variety iri the preseritatibri bf materials^ using the same cbricepts. Teach- 
ers select the particular topics they de&dre to teach (from the scOpe Sl 
sequence iri usejl arid contribute suggestions on a daily basis iri a team-type 
situatibri. Each teacher prepares the laboratory arid teaching materials for 
the classes taught. Orie teacher-aide is available to assist the team. To 
facilitate studerit learriirig^, the scierice teachers at Cornelius employ num- 
erous teachirig strategies which include: 

* Motivational Strategies -Motivation and motivating activities 
are a part of each lesson. 

* Strategies which facilij:ate the development C5f ^i^5HA^y__^^i^^? 
such as assisting students to identify relevant questJcons and 
problems; to collect information efficiently; to summarize and to 
draw valid conclusions. 

* Student-centered teachirig methods which include : small group 
discussions, whole class discussibris, oral repbrtirig^ whble class 
debates, symposiums and p^^ls^ brairistbrmirigi small grbup peer 
teachirig, simulatibri arid rble-playirig. 

* Guided discbvery strategies iri which the teacher preserits a 
specific problem to be solved arid provides assistance to students 
iri prbblem-sblvirig. 

During a visit you would see a team of four science teachers and the 
coordinator meeting the needs of 740 sj:udents . The four tea^hejrs^ 
rotating schedule and threie of them t^ach every _chiid i-6 for 

about twelve weeks per rotation; The teachers use the greerihbuse/learriirig 
center, the ciassrooMs, and off -campus learrilrig experierices. Some of the 
classes are conducted in the homerooms of the students. The teachers use 
many different modes of iristructibri. ftbdels, audif arid visual activities^ 
hands-bri activities, arid bther activities prbvide a variety bf experierices. 

The specialist scierice. teachers must sperid a_ pbrtibri o^ each day iri 
preparatibri bf materials, arid iri_ lesson plahriirig. Iri addition to the regu- 
lar scheduled classes^ the teachers must atterid meetirigs of faculty, clus- 
ter ^ team, arid special cbnimittees . 

The scierice teachers at Cornelius avoid using the same method of 
teachirig on a daily, weeky, monthly schedule. They A^o^d busy work even 

though skills related to _written aj:tivities are often jieces^ary^. The 

teachers avoid lecturing without interaction from the studenj:s and, most of 
all, they avoid teaching "a science curriculum" in favor of facilltatirig 
active participation, learning, and success. Activities are desigried with 
optional choices for the teacher. These activities include hands-on arid 
audio/visual activities, application, bf readirig skills using scieritific 
materials and alterriative learriing activities tb meet the rieeds of the stu- 
dents. Each mini -unit incudes a special projects page , suggested research 
topics, a resburce page listirig the mariy materials iri . the buildirig which 
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could be used, arid a gbst-test . The district selected text-book is 

Science: Uhderstanding Your Environment: Silver Burdett. Science tex- 
tbooks aire used as research tools or as science content reading materials ^ 
As new materials are puirchasedj they are incorporated into the mini-units, 
usually as learrier alternatives. 

Mariy other materials are used in our curriculum. _Severai science 
publicatibris are purchased on a yearly subscription basis ^54 _ 
research materials aire fdurid in the library and in the science laborato- 
ries. Scierice workbooks are available as are transparencies, study Points i 
filmstirips, and films ordered from the media center. A microcomputer has 
reciBritiy been installed in one of the science labs. ^^^i^S .science, stu- 
derits apply computer skills taught in the math i^t>^ _These activities sup- 
plement the science lessons^ provide add^itionai jtiternatij/es for learning, 
and let the advanced students move ahead more freely. We take many field 
trips also. 



FIELD TRIPS 



FIRST GRADE 



SECOND GRADE 



Burke Baker Planetarium 
Arboretum & Memorial Park 



Museum of Natural Scierice 
PlarietariiuD Arboretum 



THIRD GRADE 



FOURTH GRADE 



Art Museum 

Arboretum 

Planetarium 



Arboretum 

Museum of Natural Science 
Sea Arama, Galveston 
People Place 



FIFTH GRADE 

Camp Cull en ^ 

People Place 

Imperial Sugar 

Burke Baker Planetarium 



SIXTH GRADE 

Jphrisbri Space Center 
Planetarium and Museum 
People Place . 
Sea Arama, Galveston 



Our curriculum strives fov: " 

* A balance of health, earth, biological, physical science at all 
grade ^levels . 

* Specific topics for specific grades (petroleum for 6th ^ bceahbgr 
for 4th and 6th etc.). 

* Some topics taught on every grade level (solar eriergy, ariimals, 
botany) 
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Students being able to enter the prograns at any time during year 
without being penalized for not having been in the program beginning 
with grade one; 

* Specific sciejnce fair skills and display techniques valuable to stu- 
dents in secondary education and in other subject areas 
In doing this, we cover a broad variety of topics; 



TOPieS 



GRADE TOPie 



Earth Science, Plants, 

Matter, The Universe, 

Health (Teeth ^ Senses ) , Animals , 

Solar Energy, Science Fair Project 

Coal age plant and Animal, Earth Science 

Air and watery The Universe 

Health (Nutrition) ^ Animals^ 

Plants i Weather 

Energy I Science Fair 'Prc?jects 

The Universe, The earth. 

Plants , Animals , 

Energy and Fuels, Ecology, 

Disease and Health, Science Fair Projects 

______ _ 

^®????_?^^ Muscles), Marine Biology 
Wather , Insects , 
Solar Energy, Ma^etism,- • ;; 
The Earth, Science Fair Projects^ 

Vertebrates ^ Invertebrates ^ 
Plants^ Ecology i _ _ _ 

Energy and Matter ^ Rocks and minerals ^ 
Machines, Healthy (circulation^ digestion 

and Respiration) . 
Science fair projects 



6 Astronomy, Embryology, 

Health (Eyes §nd ears), Man in Space, 

Petroleum, Microscopes , - 

Matter , Oceanography, 

The Atmosphere,: Powers of Nature, 

Science Fair Projects 

The mini-units of ihstructioh are designed to allow a great deal of 
:reativity for both teacher and student. New and up-to-date audio-visuals 



45 



no - 

- * - - • - 

and other materials are added to the program yearly. As more hands-on 
activities are used in the daily lessons, students are becoming more geared 
to tiiis type of instruction which is most appealing to students. / 

We have schedule science so we have time periods long enough for signifi- 
cant investigations; _ _ ^ 
1st grade - 90 minutes (2 forty-five minute sessions) 
2nd grade - 150 minutes (3 fifty minute sessions) 
3rd, 4th, & 5th - 180 minutes (3 sixty minute sessions) 
grades _ 

6th grade - 180 minutes (2 ninety minute sessions) 

As Gornelius Is a science magnet school, science is treated as a basic sub- 
ject and an allowance is made to use more time for science instruction. 
Also a portion of the science ihstructibh is ari application of the reading 
and language arts skills, dealt with in a most effective way. Qur weekly 
times are far more than the norm. 

EVALUATION 

The science prbgram.at Cornelius is formally evaluated by the Research 
Department of the Houston Independent School District. There are four for- 
mal audits during each school year. A general goal of the science program 
is to motivate every child in the school through a strong^ high- interest 
program. Beyond an ungraded evaluation of this type ^ each mini-unit of 
instruction includes a post -test which is administered by the teacher. 
Students are evaluated by their general participatibh in the science pro- 
gram including classroom activities , off-campus learning activities, and 
science clubs participation. Each teacher evaluates students on class par- 
ticipation, special projects,, research, activities, of f-cmnpus learning 
activities, and a post test. Notebooks are kept by each student and evalu- 
ated by the teachers. A profile sheet for each magnet transfer , student is 
maintained by the. magnet office and test scores are recorded as well as 
grades. _ __ 

Each mini-unit i designed to be taught in 2 or 3 weeks, includes a 
broad goal for the unit and 1 to 3 specif ic measurable objectives . Each 
unit includes a pre^test and instructional processes to correlate with the 
specific ihstxuctidnal objectives. - _ - w uv 

The most notable achievement of the students at the Cornelius Math/ 
Science Academy has been in terms of significant academic growth. While 
the progress of the students in elementary science has ^hot been evaluated 
on a national norm test, the students' test scores' on the Iowa Test of 
Basic Skills have consistently increased since the beginning of the pro- 
grara. in fact, Cbrnelius has been, designated as an OUTf NDING 
EDUCATIGNAB PR0(5RESS" school within the Houston Independent School District 
for the past three years. _ - 

There are no scholarships and few awards available for students in 
elementary science; however, the annual Science Fair at Cornelius has 
deceived outstanding recognition. Approximately five hundred., students 
enter projects in the fair. Secondary school and college level science 
education specialists have repeatedly expressed the opinion that_ many of 
the student projects could compete in a high school level science fair. 

teacher evaluation is viewed as a positive^ critical element of each 
teacher's professional growth and development. A team approach between 
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teacher dzid principal is stressed and all principles ^ strategies ^ and 
phases of clinical supervisibh are used. Open commuhicatibri within the 
team is stressed as all teachers know arid understand the expectations for 
teachers in the program . Every possible precaution is taken to avoid sub- 
jective opinions, singular judgements, and assumptions during classroom 
observations. Science teachers at the Cornelius Math/Science Academy are 
expected to be cominitted to the program arid the philosophy of the program. 
They are expected to display enthusiasm arid to strive for excellerice in 
^J^^ themselves. The iSpecific criteria for formal classroom 
observations and* evaluations are the criteria .withiri the teacher effective- 
ness frameworks of "time Ef f ectiveriess , Motivation, arid PrdductibriBehav- 
ior" deveioped by Madeline Hunter. Surveys of past graduates from Cbrriel- 
ius cojiid prove useful in program evaluation. Input from middle schbbl 
teachers about our former students would- prove helpful iri assessirig stu- 
dePits preparation and attitu<i^es 'tcDwarxl Finally, an ori-goirig pro- 

cess of self -evaluation is most essential for maintenance of a strong pro- 
gram. 

SUPPORT 

The principal gave great support to exisiting ideas when she came, and 
has led the magnet science program into a much better scheduling and staff- 
ing situation. A true sense of teamwork is felt between the principal and 
the cbbrdiriatbr and between the regular staff and the magnet staff. This 
has beeri drie bf the greatest strengths of the program. The principal h^ 
been available at all times fbr the magnet coordinator arid staff. She has 
used her leadership rble iri the buildirig .many times to prbmote ari atmo- 
sphere which is geared for a successful experience. She is mbre thari an 
adnoinistrator . She is actively involved iri the program iri riumerbus ways 
including: selection and evaluation of teachers; participatidri iri scierice 
team long-range pj:anning^ including yearly goal-setting; input into scher 
duling; maintaining support for the program within the ^chool, community, 
and school district; approval of ail expenditures; input into the budget; 
and reviewing science lesson plans weekly. 

Teachers are very carefully screened and selected for the program by 
the principal and magnet coordinator. the principal first influences the 
teachers during the interview/selection process . The principal influences 
the teachers iri the program on ah ongoing basis by role-modeling the type 
bf behavibrs expected bf teachers-; responding to teacher concerns ^ sugges- 
tibris, arid prbblems iri a bperi> serisitive* empathic way; maintaining ah 
dpen, trusting, prdfessidrial relatibriship with the teachers; arid staying as 
informed and kndwledgeable abdut the prdgrain as pbssib].e. 

Providing teachers with inservice has been mbst effective wheri con- 
^3 9?^_5^P^_®_ train (or^ retrain) a person to functidri as a team 
membet in relation to the unique type of program found at Cornelius. Many 
hours are spent with the principal and/or coordinator conducting these on- 
site in-service conferences, sometimes as a group, sometimes on an indivi- 
dual basis. Specific inservice needs, such as use and care of a cooiputer, 
implementation of Cbrhelius objectives and goals, teaching strategies, or 
dealing with special learners ^ are conducted on campus each school year. 

Teachers should maintain a positive attitude toward, teaching all types 
bf children arid ariy changes in the science program at Cornelius : should be 
the result bf a rieed fbr the gobd of the students. As long as the science 
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teachers are given opportunities to offer pos it ive input relating to 
changes^ there will be few if any problems in this area.. It has been of 
great importance to select teachers with a strong science background: How- 
ever, Cornelius science teachers must be strbhi"' language arts teachers also 
as the program treats science content reading and vocabulary building 
skills With utmost importance^ It is very, necessary for the teachers to 
have a varied grade level experience as all levels are taught. A teacher 
beginning in the program at Cornelius should possess a deep desire to teach 
and work with children, and, most of all ^ should haVe a positive attitude 
regarding self and the program. It would be desirable for a beginning 
teacher to possess the skills of scientific prOcess as well as the ba ck- 
ground knowledge. However} given a teacher with a gOOd attituHe and aTceen 
desire to succeed^ knowledge of the program's concepts could be learned. A 
new teacher should possess the attitude of leamiiig the program before try- 
ing to change it. ^ ^^ j i 

The Cornelius science^ staff recognizes and uses the support materials 
provided by NSTA, NABT, AAPT and other professional organizations^ 
The Houston area science teachers' Organization brings the eornelius science 
staff in contact with these materials through workshops, guest speakers ^ 
and 'field trips. Monthly publications of professional journals such as 
Science and Children, Science 83, Scientific American, and others are avai- 
lable for the teachers to read and use in the development of their lessons 

and mihi-uhits. , 

A teacher's aide tirepares duplicated activities i grades papers , and 
gathers materials for teachers daily. Our clerk, "who serves as a secretary 
to the magnet coordinator, often serves as an interpreter and does general 
secretarial dUtieS. These two support persons extend themselves graciously 
to meet any and all demands of them. — 

support of parents ii? the community is in evidence in the school 
daily There is a generally good rapport With the parents and an awareness 
of individual needs is maintained. The program was designed for students 
Of all races to find success and, although Cornelius is a minority school, 
there have been few if any problems in adapting or amending the pragr|m to 
meet community changes . Parents volunteer or are invited to go on field 
trips to assist teachers, serVe as room mothers, suggest guest speakers, 
keep animals on week-ends and holidays, and maintain the bookstore provid- 
ing school supplies. 

SOME NEEDS 

While We have a good program we could use sOme physical improvements. 
We heed tables or cabinets with sinks^ running water, electrical and gas 
connections. Portable petitions would allow raOre space for combining two 
groups for resources speakers or team teaching. Carpeted study areas with 
tables for group study would be a real asset also outdoor tables and 
benches would provide extra student Work/study area adjacent to the Outdoor 
Learning Center. ' , , . 

What we would really like is an entire pod for math and science 
instruction. The core of the pod would house the materials and Resource 
Center while seven rooms arOUnd the core would provide four science labs, 
two math labs^ and a sOlar learning center. _ _ 

The planning process would be greatly enhanced if more time for colla- 
borative planning Were provided. All members of the science team have 
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iraput into the program but there is riot enough time for this to be as 
could be: More experimental, hands -bri activities stressing 
the scientific processes could then be implemented. Video cassette record- 
ers and equipment would be useful in producing training films for use by 
the animal, aquarium, and botany Club members. This equipment would also 
be extremely helpful in instructing students in science fair project proce- 
dures find general laboratory experiences. The use of inicrbcbraputers in 
each science laboratory would lend itself for initial instructibri, learner 
alternatives^ and special programs to complemert the presently used rairii-u- 
nits of instruction. 

There is a strong need for additional aides and possibly an additibnal 
science teacher. The problem of staffing could be solved immediately if an 
increased budget were possible. The teacher-aide could support the science 
teachers; the additional science teacher would relieve the magnet coordina- 
tor of a heavy teaching load which Has been necessary for scheduling 
classes in the manner we have found effective. 

One particular programmatic change that would be helpful in the total 
success of the program would be_ for each science teacher to specialize in 
specific science areas and. develop the units and materials in that area in 
a robre seqiiiritial order from grades one through six. A more sequentially 
developed set bf bbjectives would update the presently used mini-units. 
This wbiild enhance reiriforceaierit of concepts but help avoid too much repet- 
ition. A strbhger emphasis bri scierice process ski 1 Is _ iriCv * unrated into 
mini-units wbUld lead to a greater riiimber bf meariirigful hands -on experi- 
ences . 

Because the students have responded so positively tb the scierice pro- 
gram at Cornelius, there will probably be few immediaW changes. We hbpe 
to b^^ojcne a model school for other schools in this district arid others. 
Children^ enjoy science fflid students come to Cornelius with a varied back- 
ground and varied attitudes toward learning. Many students unsuccessful in' 
other situations have been very happy and successful here; it would be 
good to have the students receive science on a daily basis as activities 
which are_ on-going could be better handled. Sometimes, the day "skipped" 
causes a learning barrier for both the teacher and the student. The amount 
of time wbiild vary from grade level to grade level. 

If we warited tb make our program fail, we would: 

* Put scierice teachers back irito classrooms with homeroom duties 

* ^l^ke scierice strictly a textbbok program 

* Dismantle scierice labs 

* Discontinue field trips 

* Become incompetent, uncooperative teachers 

The rewards P^^n excellent science program are indeed great. Cbrriel- 
tus teachers are motiyet^jl to be creative, each teaching in their own style 
ith an excellent oppo^rtun^ity^^tc promote student achievement in varied 
ways; to develop a better understanding and appreciation for science^ Each 
teacher is proud to be a part of a successful operation where people can 
work together i forming strong unions for the betterment of each other and 
those around them. 

Many individuals h^ve made significant contributions to the science 
prbgram at Cornelius. The jiiagriet coordinator , Catherine Seay, has super- 
vised the prbgram bri a daily basis since its_ inception in 1976. She has 
provided strong leadership, out standing prof ess iorial ism ^ and ah brigoing 
consistency to the prbgram. Her Ibve fbr childreri arid commitment to sci- 
er.ce education is an inspiration tb all whb kribw her. 
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During the first two years of the prbgram, ' the science teachers were 
Virginia Hayes, Geiald Reid* Barbara Wo jdyla, and Jeanene Steffen. Under 
the leadership of Dr. Harold Lehhihgtbn, Cornelius principal during those 
years these teachers wrote the original curriculum in the form of mini-u- 
nits; At the present time, the science teachers, in addition to Elizabeth 
Smith, are Sandra Schnurr^ JoAriha Harrison, and Rhelda Ball . As each of 
•-"these individuals joined the team, they have contributed in their own spe- 
cial talented ways to making the ongoing development of the science program 
and curriculum unique and innovative. -_ 

In the 1978-79 school year, Elizabeth Sraith joined the staff as a pri- 
iary science , teacher and subsequently wrote the primary -science units. 
Margaret Kilgo is the current Cornelius principal^ a position she has held 
since 1978. Under Mrs. Kilgo' s leadership the program has improved and 
changed in a number of ways. Her greatest contributions was reorganization 
5f the program so science teachers were primarily responsible for the 
teaching of science. All homeroom and other subject area teaching duties 
were eliminated from the science teachers' role description in 1979. She 
also stabilized the entire school staff and implemented many positive stu-- 
dent incentive prograias to give the school a real spirit. 

Billy R. Reagan, General Superintendent of the Houston Independent 
School District since 1974, originated and implemented the Magnet School 
concept in the Houston school district. He has provided tremendous, sup- 
port to the Magnet Schools- Faye Bryant, Associate Superintendent for Mag- 
net Schools, has provided inspiration arid total support to the program 
since its inception. She actively supports all changes ^including budget 
increas«s, which she believes will improve the effectiveness of the pro- 

grant. 

Arthur M. Gaines* Deputy Superintendent, has given the science program 
his coipieti suppolrt from the beginning. Joyce Shepherd, Associate Super- 
intendent, Area . IV i has provided motiva-tion and her complete support 
through the years. Dr. Carolyn Sumner, curator of the Burke Baker Plane^ 
ta^ium, has been ah invaluable asset to the program. In a consultant role. 
Dr. Sumner has pro'vided outstanding guidance in the science curriculum.^ In 
addition i she has actively taught numerous science lessons to Cornelias 
students through the years. Having Dr. Sumner as a teacher has been eji- 
citihg arid beneficial to Cornelius students* as Dr. Sumner also teaches 
space geography to astronauts in the space shuttle program. 

The faculty and staff members * students, and parents have also made 
significant contributions to the science program. Their enthusiasm for the 
program and support of the prbgram haVe been the real key to the success^ of 
the program. We have no doubt that it Will continue and continue strongly. 
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Chapteh 5: Coping arid Cogriltive Skills In Science ^ 



By 



Wehde Allen 



Greenville City Schools 
«1 West Fifth Street 
Greenville, NC 27834 



Greenvi^lle, the county, seat, ^ a population of about 37^000. Pitt 
juhty is; predominMtly rural, with tobacco being the largest money crop. 
Granville is the home of East Garolina University, .third largest ihstitu- 
tioftv of higher learning in North Carolina, and Pitt Community College. 
Ma^b^s^ndustries in Pitt County include Burroughs Wellcome, Eatbh, Procter 
and Gli^le^ TRW and Union Carbide. Pitt County continues tb experience 
steady and organized growth. 

Th^-^iiriville City Schools system has a student population of approx- 
imately 5,1^0 in fbur ^primary schools (K-S), two upper elementary schools 
(4-6), one a|ddle schbbl (75^ one junior high school (8-9) , one senior high 
school (10-12) arid biie alternative school . Our science program is being 
used by thirtyvteachersi p^ in grades 4-6 by most regular education 

teachers and soaie special educatibh teachers. 



OUR BEGINNINGS 

J^ej»^^3ea for a\^ grew first but bf an expressed need 

by teachers in the Greenville City Sc^^ for both curriculum materials 

and instructional techniques that would allow mentally aiid embtibnally han- 
dicapped ahd_learhihg disabled children to be mainstreamed into the regular 
classroom. The idea fpund^ ready support through ESEA Title IV-C funds pri- 
marily because the prbblem^f providing "full and appropriate services'* for 
all handicapped children is}faced by all school systems in this country. A 
survey of the prbgrams availaMe. for developing coping and cognitive skills 
of handicapped children revealW only one program - and no programs appro- 
priate either for mainstreamed\stude^ or large-sized classes. Regular 
classroom teachers' training fbr^veffectively managing and instructing het- 
erogeneous classes with mi|instr^med handicapped children is generally 
lacking. V 

Seybnd the jixpj^^^ by this project is the implicit 

need for providing roemifaigful science\experiences for all elemehtary-schbbl 
children that will both develop the "^ame skills defined for the target 
population (and appropriate for ail chl^rcn) and promote a positive atti- 
tude toward science. In fact, although \his program was designed specifi- 
cally to meet a local heed, any school system could use effectively the 
prbgram because bf its explicit structure and great flexibility, affording 
even teachers with no science training ah instructibnal program which is 
enjoyable and easy tb implement^ yet one whidh meet^ the needs of all stu- 
dents. \ 
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initial planning £br this prolect began in__i978. bhe ^ear^ before 
actual funding. Ann Harrison, _the Director.of Pupil Personnel and^Excep- 
tional Child Services for the, Gr_eehville City Schools, developed the ^ni- 
tial proposal for the project: The proposal grew out of numerous^meetlngs 
With university and state education agency personnel : Dr. ^Xolw Richa^d^^ 
Chairman of Special Education; Dir. Floyd Mattheis, Chairman of^ Sr.ience^Edu- 
cation (both at East Carolina University); ,North Carolina Public^ Instruc- 
tion consultants, Lloyd Wimberly, Exceptional Child; and Grace Urain and 
Donn Dieter , both formerly in the Division of Deve lopment^ gave input as 
well, these individuals collected data on areas of need and did the prei- 
iminary research oh available resources; - _ ^ 

Bevelopment of the science curriculum began in 1979 When the Green- 
ville City Schools was awarded an ESEA Title iV-C grant of $56,000^er year 
for three years by the State Department of Public Instruction. This pro- 
ject was to design curriculum materials and identify teacher intervention 
and instructional strategies that in combination would imprbVe^the coping 
and cognitive skills of handicapped Children grades *-7, thereby enabling 
the children to function more effectively both in school and in society in 

^^"^""ThroughbUt the first year of the project, the staff and teachers 
struggled tb mesh theory and practice. The curriculum that evolved is so 
much 1 function of this effort that the ratibhale and theoretical framework 
fbr the prbgram must be understood in order to fully understand the struc- 
ture of the curriculum. 

THE RATlbNAtE 

Handicapped children dembhstrate a broad range of unique ^learning 
problems . Emotionally handicapped children display a^ variety bf b^^avlors 
that seriously interfere With learning. teaming disabled and educabie 
mentally handicapped children, because of their «^^^^^i°"^VlrfoS^^^^ 
5ften also demonstrate negative behaviors that serve to compound their 

'^""ScKrs'St develop strategies for dealing ^ith the^ problem behav- 
iors . Many behavior modification techniques that superficially control 
such behaviors have been effectively used in classrooms, but often do not 
result in permanent and generalized change, primarily because strategies 
useable in a ciassrooi setting must fbcus bn quickiy elim/.nating the ov|rt 
behavior. Therapy and counseling, bn the other hand, strive ^to identify, 
or at least resolve, the psychblbgical conf iicts that cause the ^ove^^ 
behavior. These methods deal primarily with the affective domain, although 
current research suppbrts a mbvetaent toward cognitive cbntrbl training 

(Hallahan3^^^^_^ fbcuses bn promoting peiSanent changes in behavior through 
the remediatibh bf deficiencies in certain cognitive functions. However, 
since a long-term intervention is required to develop cognitive ski lis. the 
curriculum, alsp does promote the use of positive behavior management tech- 
niques tb Use as an interim strategy. _ tjn ^ s 
The ratlbnale supporting the remediatirn of cognitive skn ^ a 
route to improving behavior is based on the assumption thatt a child _s_ inap- 
propriate behavior in the classroom is a reflection of his/her inabiUty^to 
cope in general. This Inability tb cOpe may be the result of deficiencies 
in certain cognitive processes. 
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For example, one cbgriitiye deficiency pi ' ^ v ^lpJ ^r t among ^mbtibhally 
handicapped children is the inability to engage ' in hypothetical thinkings 
that is, the considisratibri of cbrisequences (being able tb figure biit "what 
would happen if..."). Obviously, a child whb dbes riot erigageiri hypotheti- 
cal thinking would not be able tb cbrisider the cbrisequerices bf misbehavibr ._ 
As a Second example, cbrisider the prbblems bf an embtibrially haridicapped 
child who has an episodic, grasp bf reality. This tvjpe bf child, whb per- 
ceives each experience as unique arid isblated, lacks the ability tb per- 
ceive relationships anjong everits and objects, tb cbmpare, tb categbrize^ or 
to recognize cause and effect relatibriships . The child may be "mariaged" iri 
the classroom by structuring his/her environmerit arid ' restrictirig freedom, 
but will never^ truly learn to cope until she/he develbps those cbgriitive 
skills that enable ^ne to learn from past experiences. 

in addition to directly changing behavior, the development of a 
child's cognitive functions should^lso result in an improved ability to 
perforin academically. improved academic achievement may lead to improved 
behavior in the classroom. 

In summary, the goal of this program is to use the discipline of sci- 
ence to improve learairig ability and to alter behavior in children through 
the development of certain cognitive functions, because the deficiencies in 
these, skills may be the cause of the inappropriate behavior and general 
inability of the individual to cope successfully both in school and in the 
commiuiity. It is expected that the behavioral changes effected in this 
maririer, althbugh they may require a long-term iriterveritibri, will be perma- 
rierit . 

A THEORETICAL FRAMEWORK 

There are three components to the theoretical framework of this cUrri- 
cuium^ f?^®'^^? discipline itself , the research concern- 

xpg the most effectj:ve strategies * for developing co^itive skills, and the 
accepted instructional techniques that take into acount the nature of psy- 
chological development. These three components have been used to develop a 
curriculum that accommodates both mildly mentally and emotionally handicap- 
ped children and which can be used with either a hbmo^ehebus or a heterbge- 
heous_groujp of children. 

The nature bf the science discipliiie mak^s it ah ideal medium for 
develbpirig cbgriitive skills. A child's interest arid atteritibri are readily 
captured "wheri allowed to explore the eriyirbnmerit arid mariipulate bbjects. 
Alsb, cbricepts are mbre likely uriderstbbd wheri preserited thrbugh stimulat- 
ing concrete experieriCeis . Since sCierice activities are riatUrally multiseri- 
?^Fy» ^HilA ^J-^^. ^^'^sory. deficits can be maximally stimulated arid can 

have opportunities to develop the use of all the senses. Finally, the pro- 
cess skills, or methods Jutilized by the scientist , correlate nicely with 
the cognitive skii is described by developm^ 

Strategies fbr the development of cognitive skills have been described 
by many educatbrs and^psycholbgi^ts . Seveiopmentai psychologists such as 
Reuyen Feursteiri (TbweryJ » ^ •'^^ Piaget, and Jeibme * Bruner'^ (Karplus, et. 
al.) have shown that cbghitive skills can be develbped in all children 
thrbugh direct exposure to external stimuli and interaction with brie*s 
erivirbrimerit. However; direct experiences albrie do riot riecessarily;. result 
iri learriirig. The le^ruer must process the experiences thrbugh reflectibri 
arid discUssibri, arid this requires mediatibri by an adult whb can prbvide the 
structure necesary fbr learriirig tb take place. 
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thus the rbie pf the teacher is best defined as a _ mediatbr of the 
learning process who focuises the child's attehtibh and affects the way tlie ' 
child perceives and reacts tO' stimuli^ Piaget has shown t^hat giving a 
child the right answer over and 6ve^ does not assure learning. Children 
must be allowed to correct their own misunderstandings through manipulation 
and exploration Of their environment. The teacher can help, however, by 
asking the child why she/he responded or acted incorrectly and by directing 
the child's further inquiry. it is also necessary for the teacher to 
.iccept a child's inability to master a concept , process or operation if it 
requires certain cognitive skii is not yet mastered by the child. Such as 
the ability to classify which requires skill in comparing and contrasting^ 

the nature of psychological development has been' defined in various 
ways. Piaget's levels of development are possibly the most well-known 
model. Even children of average intelligence who are in the age grot^^ 
using this science curriculum would still be primarily concrete thi^erif 
thus the manipulative and experiential aspect of the curriculum assures the 
children success and serves to promote the development of reasoning skills 
leading toward f,6rmal thought. » j " 

A second model describing psychological deveiopfflent has^ been intro- 
duced by Frank Hewettj creator of the "engineered ciassroom. Hewett 8 
educational model combines both insttuctional techniques and behavior modi- 
fication theory and helps brie bettgt understand the unique learning prpb- 
leis of educationally handicapped children. According to Hewett^ a child 
progresses through seVen deVelbpmentai levels and cannot be ixpected to 
achieve academically Without functioning "^at the highest (Achievement:) 
level. Alsb, a child may be :functioning at the highest level one day and 
regress tb a IbWer level another day. the teacher s task is to identify 
the level the child is operating oh and assign apprbpri ate tasks tC3^ meet, 
the child's immediate educational needs. this science curriculinB has 
developed activities on three of Hewett 's levels: order, exploratory and 

achievement. / . - j m 

Mentally and eiotionally handicapped children require specially 
adapted instructional' and behavior management techniques that take into 
account both their uniqui learning problems and their unique behavioral 
probleSs. Utilizing the science discipline and current theories of psycho- 
iSgical development, this science, currlcuimn has been designed to develop 
both the cognitive and coping skills of handicapped children. 

THE PROGRAM ^ 

the two elementary schools in which the curriculum is being used are 
similar in size, but completely different with regard tb the physical 
plant. Both schools have about . 18 cl^srbbm teachers, a total of 30 pro- 
fessional 'personnel and approximately 500 students. Wahl-Coates School^ is 
the newer of the two and has a modular, mbdern desi^. Jouth Greenville 
School is 36 years bid 'and is tnbret traditional in its design. 

the instructional program is basically the same in both schools^ Stu- 
dents are grouped 'hetcrogeriebusly in .self-contained classes and are ability 
ifouped within these classes only for language arts and math instruction. 
Science is taujht ah average Of 100-150 m^inutes per week, the Holt Series 
is currently the basal text for science in grades 4-6. 

this science program is a^so being used with sever ly emotionally han- 
dicapped children attending Project GARE, housed in Agnes Fullilove, the 
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^alternative school; Students in' this program are referred from the junior 
high schools in both the Greenville and Pitt County School System; This 
adapted science curriculum enables both regular and, special education 
teachers to develop cognitive and coping skills in educable mentally handi- 
capped (EMH), learning disabled (tS) , and emotionally handicapped children 
(EM) in grades 4-8, while providing a science program that can meet the 
individual needs' and interests of all the children in the class • The cur- 
riculum currently ^consists of a collection of Id Science Activity Kits 
(SAK's), each cbhcerhed with a different topic in science and requiring 
from four to eight weeks to present depending on the module itself, the 
students' abilities, and the frequency of iristructibri. Although the pro- 
gram was specifically designed for use in iieterogehedus classes in grades 
4-6, with class size ranging from 26-33 students , the program has also been 
successful in cross-categorical (EMH^ _EH^ LD5 and EMH block resource 
classes in grades 4-8 arid in hbmbgeriebusly grouped classes in grades 4-6. 
Our primary goal is promoting skills arid attitudes such as: 

* Cbmmuriicatidri skills 

* Socialization skills 

* An internal locus of control (independence) 

* Precision and accuracy 

* The ability to follow directions 

* The restraint of impulsive behavior 
We also want tb enhance student's ability to: 

* Effectively use serises 

* Compare arid cdritrast 

* Categorize 

* Recognize cause and effect relationships 

* Plan \ 

* Make predictions based on facts 

* Hypbthesize - 

* Use Ibgic tb prove thirigs 

* Orgariize arid iriterpret data 

*oApply irifbrmation or experiences to new situations 

In doing this, our curriuclum is characterized by an emphasis on prob- 
lem-solving; Although each unit of instruction features a specific topic 
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as its central theSe, the dissemihatibh of knowledge plays a supporting 
irole; the fundamental structure of the curriculum is a series of activi- 
ties designed to provide the students with pppbrturiities to diiscdver, to 
generate their own information, to interact with each other in a supportive 
manner, and especially to think. The activities are multi-sensory, multi- 
level and hands-on. There are activities designed to be used by a single 
student, by a pair of students, by smSH groups arid occasionally by the 
entire class. Each teacher determines the extent to which the textbook and 
other supplementary materials will be used. 
At this time, we use 10 SAK*s: 



Habitats 

Current 'Events 

Claws _ _ ^ 

Dph*t Be Senseless. 

The Mechanical Advantage 

Isopod Investigations 

Close Encounter 

You Are What You Eat 

Heai^t and Lungs 

The Light Fantastic 



- a minimodule to introduce "Claws 
or "isopods" ' 

- on electricity and magnetism 

- on behavior of crayfish 

- on the use of the human senses ^ 

- on simple and compound machines 

- on imaii animal behavior and 
experimental design 

- on the use of micros cope 

- on digestion and nutrition 

- on the functions of hum^ 
circulatory and resijiratbry systems 

- on the prbi5erties and uses of light 



There is no required sequence for teaching modules ^ in this program^ 
the SAks can be taught in any order and at an^ grade level from grades four 
through six. Basic skills and vocabulary are introduced in each module and 
teachers select modules according to the topics covered in the science tex- 
tbook. The SAK's were ihtehtibhally created in this mmner f^ rea- 
sons. Firsts the various textbook series available for adoption every five 
years ^equentiy offer th^ topi-cs at different grade levels. Second^ costs 
for'^ma^frials and equipment can be kept to a minimum if teachers share kits 
by scheduling the tdpicis to be taught at different times of the year. 

Although the SAK*^s are nonsequential, they are hot intended tb^ be 
taught totally independent of each other. Teachers cbhtihually interrelate 
the modules as they teach because the basic vocabulary and the nature of 
the problem-solving activities are essentially the same_thrbughbut the cur- 
riculum. For example, such terminblbgy as "predic^.," "hypothesis, and 
"experiment," are used in_ all the SAK* s . Likewise, scientific procedures 
such as observing carefully* planning, collect ing data, controlling varia- 
bles, analyzing and interpreting are alsb the mainstay of ail the modules . 

Each SAK is div:ided ihtb "lessbns" that usually, must be taught in a 
definite sequence. The basis for a lesson is a subtopic^ Each lesson is 
divided intb "exercises" that must be taught in a definite sequence.^ A 
unique feature bf this program is that most of the exercises are prbvided 
on three ability levels. - 

the Achievement Level is the foundation for the curriculiim. All 
children are expected to partijiipate in this activity whenever possible. 
Althbugh cognitive skills are emphasized as the teacher fbl lows the "Lesson 
Development" plans provided, scientific concepts are alsb learned. Each 
lesson includes a "coping discussion" to be used at the end, or at other 
appropriate times, that applies the concepts br processes used and learned 
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to real •life situations. This discussion may also be used to expand bri the 
use of. vocabulary in the lesson and to clarify valued. 

rhe Order bevel act iv for the low functibhing^ child ^ 

are designed to improve reading skills and the child*s ability tb fbllow a 
series of instructions and to increase tittle on task. The exercises are 
very brief, highly structured, provide definite closure arid do hbt neces- 
sarily address the concepts^ The worksheets are reproduced bri illustrated 
language master cards and the materials are boxed separately for each les- 
son. These activities can be used in yarious ways: in place of the class 
activity if the child is having an especially difficult time either academ- 
ically brsocially, if the child was absent and missed part of the Achieve- 
ment Level activity, as a supplement to the Achievement Level to reinforce 
parts bf the lesson ^ as a reward for students who have earned special pri- 
vileges, or even as a preliminary activity for the entire class if the 
teacher ant;icijpate_s all the children will have difficulty with the Achieve- 
ment Level. The Order JiCvel exercises are usually performed individually 
at a learning center. The exercises parallel the achievement activities to. 
the extent that the same materials and equipment are manipulated. there- 
fore a child who is having trouble cbping withiri the social or academic 
structure of the Achievement Level activity can be readily reassigned to 
rhis independent task. 

T'^®__^'fP'^r'^*°'*y tevej activities are designed tb challenge the aver- 
age or above average performing child. The use bf these activities basi- 
cally parallels those ' of the Order Level . Some bf the activities corres- 
pond directly to^ the lesson ^nd may be used to prbmbte iridepehdeht wbrk br 
provide an alternative for the child who is having trouble cbping within 
the social structure of the Achievement Level activity: Other activities 
introduce additional variables and complexities for students who are capa- 
ble bf a more extensive and complex study or who demonstrate high interest 
in the particular lesson.. A quick look at the worksheet will indicate 
which students might benefit from the activity. The teacher may also use 
some bf the Exjplbratbry activites with the entire class or a certain group 
of students . 

Another salient feature bf this program is attention to classroom and 
behavior management that will enhance the learning ehviroriineht and the 
^^Y?^°P"^®^^ 9^ .^A^.^^^^^s * coping skills. AJthbugh nbne of the management 
A°^_^^^y ™ teachers are hbt limited to using 

those techniques recorranended, the emphasis bri the management techniques as 
component of the instructional program is unique. 

Although several recommended management techniques have been cbmpiled 
in the Teacher's Handbook, many of the strategies are actually built into 
the lessons. For example, the lesson plans provide instructions on when to 
distribute and collect equipment and supplies for each activity, thereby 
eliminating a major distraction or possible misuse of equipment. Possibly 
the mbst significant mahagmeht technique is. the provision of the three 
ability levels fbr each lesson^ enabling the teacher to have maximum flexi- 
bility for the mbst appropriate assignment of tasks and grouping of chil- 
dren. , 

Even the packaging of the curriculum has been guided by the needs, of 
the teachers using the program. Teachers in self-cbritaihed classes are 
responsible for the entire academic prbgram and db hot Have time to assem- 
ble ail the equipment and supplies required for a hahds-bh science prbgram. 
Therefore, all tjie jnaterials required for each module have beeh assembled 
and maintained in one box. Each box includes: 
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* Teacher's Manual 

* IlldStratibh or Language Master Cards for the Order Level' Activities 

* Filmstrips or other audio-visual aids used exclusively in the module 

* Transparencies for all Achievement Level worksheets 

* Laminated Sentence Strips for vocabulary definitions and concepts 

* Laminated Visual Aids 

* Materials and equipment for performing the activities 

* Separately boxed material for the Order and Exploratory 
Level activities (for the science center) 

* File caddy for the science center worksheets 

* Trays 

* inventory list 

A teacher's manual has been developed for each SAK. ^The manuals also 
reflect this need to streamline the planning effort f^^^.^^^^^^f^^"!-.,^! 
manual for each module is divided into 5 sections: Preliminaries, Evalaa 
tlon, J_essohs, Appendix and Reordermg Information. ^ 

The PrelimihariBS section sranmarizes the academic scope of the untt^ 
included is an abstract of the unit, a listing of the cognitive skills on 
which the teacher Will focus, and the vocabulary arid «*J°^^°"^^PA«4° 
learned. Important information is also provided concerning the teclmical 
aspects of implementing the lesson. A materials li.t is P/°'i^^^ 
ing the quantities of equipment and supplies required for each^ lesson- 
Materials are categorized according to those needed by each student. ^ by 
each group, by the teacher an^ for the learning center activities. Bulle- 
tiri board ideas are also suggested. A 

the Evaluation section cbritairis a pre/post test for the ^module. ft 
student progress chart is also included tp assist in the monitb 
evaluation of students who may be compieting tasks on m^ore than one abim^ 
level A copy of this chart would be included in each studeni: s notebook 
so the teacher can check beside each lesson, whether the child completed the 
d^der. Exploratory. Achievement and/or Supplementary activities. 

The Lessons section contains the lesson plans. Over the years, this 
section has evolved from a brief sketch of interided goals and suj. .jested 
activities to a detailed "Eesson Development^ consisting of questions to 
askj anticipated student responses- and directions for introducing, manag- 
ing and discussing the oucomes of each exercise. Coping questions ar^ 
provided for promoting applications of the concepts processes, skills and 
vocabulary to ail aspects of the studerits lives. ^^^^r^ 

An overview of the lesson is provided for each of the three ability 
levels. Tlxis enables teachers to determine quickly the nature of the les- 
son, the estimated duration, cognitive skills emphasized, P^formance 
objectives, supplies for each eXercise, evaluation criteria and any special 
instructions for preparirig or implementing the lesson. 
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Worksheets are included with rribst lessons. The worksheets are 
designed to develop conununication skills and foster. the habit of recording 
and evaluating data. Since worksheets are provided bh three ability lev- 
els, even low functioning students can record their owh_data^ 

At the end of each lesson is an Evaluation Report form for dbcumeritirig 
the extent to which each student has met the performance objectives. The 
criteria are included on the iorm for each ability level. This form ena- 
bles the teacher to easily generate a grade that accurately reflects per- 
formance. Grading, usually a difficult task in a process-ceriteted curricu- 
lum, becomes realistic and objective when this report form is used. 

The Appendix contains supporting materials. A vocabulary list has 
spaces for students to- write the definitions. Eabh student keeps this list 
in a notebook, adding definitions as hew words are introduced in the les- 
sons . The Supplementary Activities and Project Ideas allow the teacher to 
expand and reinforce skills and concepts as well as stimulate interest. 
The list of projects includes field trips and suggested community 
resources. Patterns for cut-outs used in some exercises are also placed in 
the Appendix. 

The final section in each teacher's manual contains ordering informa- 
tion for replacing equipment and replenishing supplies. For convenience^ 
vendors are suggested and catalog numbers provided. 

No matter how much efficiency is provided through careful packaging of 
a program, the effectiveness of the program is always directly dependent on 
the expertise of the teacher. fherefbre, the single most impbrtaht compo- 
nent of this program is the teacher. Not only must teachers be responsible 
for determining the most effective use of the learning center activities, 
they must also provide the instructional mediatibh that promdtes the devel- 
opment of the cbgnitive functions. Very little intellectual growth can be 
expected without appropriate teaching techniques. 

There are three ways that this program assists teachers in providing 
the quality instruction essential for meeting the goa.ls of^ the program. 
The most direct assistance is the structured lesson plan provided. The 
guided dialogue^ the activities, and the accompanying worksheets ar_e all 
designed to promote cognitive development. A second assist is the Teach- 
er's Handbook which describes many of the instructional techniques that are 
universally accepted as effective for developing thinking skills. Finally, 
teachers have access to a "small library of video tapes prepared during the 
development and fieldtesting of the SAK's by both regular and special edu- 
cation teachers in the Greenville City Schools. The tapes exemplify out- 
standing instructional and management techniques. 

THE PROJECT 

Translating bur theories into a science curriculmn involved a series 
of modifications and cbmpromises that gradually resuit^c^ in a "model" which 
cbuld be_used to develop lessons oil any topic in elementary science. The 
Project Director, Weride Allen, cdntracted with Dr^ John Richards and Dr^ 
Floyd Mattheis at East Carolina University to assist in designing the cur- 
riculum. By the end of the first year, a part-time team had been estab- 
lished: Nelda Highsmith, eurriculrai Specialist; Mary Roscoe,_ Technical 
Assistant, and Debbie Whichard, illustrator . For three years. Exceptional 
Child teachers piloted, assisted during the summers in the writing and 
rewriting, and provided the expertise for identifying iriterveritidn and 
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ihstructiorial techniques appropriate fdir the handicapped population beiiig 
served. 

The project staff and fieldtest teachers participated in workshops to 
develop uhderstahdihg and skills _ in working with children with special 
learning arid behavior prbblerhs. Ori^ of these workshops had a sigriificarit 
iiifluerice on curriculum desigri: "Scierice arid the Develbprrierit of Reason- 
ing". (For a description of another program which began with the karplus 
workshop on "Development of Reasoning," see Focus on Excellence Vol, 1 (1), 
Chapter 5 by Lois Diirsb). 

the topics for the burriculum originated from the Holt science tex- 
tbook, but the activities were the outgrowth of research that included as 
resources all the available elementary science textbooks, various special 
programs (SClS, SAPA, ESS, HAP, SAVI), an assortment of activity 
books , and frequent brainstorming sessions among project staff and teach- 
ers . 

Throughout the three years of curriculum development, ail activities 
were initially piloted by Special Education teachers in fodr "transition 
classes" in grades 4-7. The transition class is a cross-categorical group- 
ing of students who are identified as handicapped according to North Caro- 
lina criteria and who demonstrate behaviors that seriously interfere with 
learning. If an activity passed this test, teachers believed the activity 
would succeed in any other classroom situation! Generally, as a result of 
this piloting activities were rewritten at least brice arid bfteri more than 
twice^ One eritire module was scrapped after pilbtirig. ' 

Throughout the three years of pilbtirig the curriculum materials, the 
Project Director bbservedj arid sbmetimes assisted, iri the trarisitibri 
classes. Video tapirig enabled the staff arid teachers to review, critique 
arid collect dembristratibri lessons arid episodes depicting instructional arid 
management strategies. 

Actual fieldtesting of the revised curriculum materials in the regular 
classes was not initiated until the last year of project funding. Prior to 
f ieldtfesting, lead teachers were selected by the principals at each grade 
level in each of the two Greenville City Schools. Test sites were also 
identified in two other school systems. In the Pitt County School System, 
two fifth grade teachers were chosen, each of whome taught low- functioning 
students in homogeneous ly_ .grouped classes. A Greene Cqurity teacher of 
eight grade. Ediicable Mentally Handicapped students also volunteered tb test 
the materials . _ _ . ._ ^ 

Iri order to assure iristructibrial cbrisistericy for evaluatibri purposes, 
the riirie teachers participated iri a three day iriserviceworkshhbp held iri 
Aiigiistj, 1981. The teachers theri used the apprbpriate SAK's throughout the 
1981-82 school year, providirig iriformal feedback as well as formal evalua- 
tion data. 

EVAtUATlOfsi 

Evaluation data was collected for two years on educable mentally han- 
dicapped, learning disabled, and emotionally handicapped children as well 
as low fimctioning, hon-handicapped children. Dr. Charles Coble, currently 
Acting Dean of the East Carolina University School bf_ Education, served as 
evaluatbr for the project. Achievement data were collected in the "study 
group" of students using the per^ormarice objectives arid pre/post tests for 
each SAK. Chariges iri cbpirig behavior arid develbpmerit bf cognitive skills 
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were assessed usih^ the Devereiix Elementary School Behayibr Rating Scale> 
the Now icki-_St rick land Locus pt Control Scale, arid a locally developed Cbg- 
hitiye and Coping Skills Ratihg_Fprm. Attitude toward sciehco was deter- 
mihed_iisihg a locally developed Science Attitude Ihyehtory. 

The evluatioh data are still iihdergbihg analysis; however, general 
trends have been identified . With regard to achievement in science, the 
average mastery for all classes was 92 percent for the eight SAK's field- 
tested. Ariecdbtal recbrds from tha teachers .indicated that repbrt card 
grades given to students increased when the SAK's were used. 

Changes in adaptive behavior arid attitude toward science were measured 
for both the study group and a comparison group of students. The study 
group surpassed the cbmparisbri group in gains on the Locus of Contrrol, the 
Cognitive and Coping Skills Rating Form, and the Science Attitude inven- 
tory . Specific results of this evaluation are available . Teachers also 
reported that socialization skills inip^oved very g^ickiy when the SAK 
activities were used; Students readily learned to work cooperatively with 
a partner. Additionally, students who normally did not volunteer responses 
soon entered wiilingly into the coping discussions. 

Despite the yards and yards oi: computer printouts that have been gen- 
erated, there probably is no adequate method for accurately assessing 
either cognitive growth or improvement in adaptive behavior in the handi- 
capped population studied. Pencil and paper tests caiihot be usedi many 
skills are hot directly measurable ^ and change is highly variable in this 
population. Change is as much afunctioh bf the individual student's defi- 
ciencies as of the specific skills being measured. 

However difficult objective data are to collect, analyze, arid inter- 
pret on these students i subjective data are readily available. The excite- 
ment generated in the science classes is obvious to any observer. One eiBO- 
tibrially haridicapped child was heard to say quietly to hinaseif when he was 
able to light his bulb in an activity on electricity, "i^ an a success, i am 
a success." An Educabie Mentally Handicapped chiid^ when asked what made 
this program different from his other science class responded, "Last year 
my teacher told us that machines make work easier. This year Mrs. Taylor 
let us find out for ourselves that machines make work easier." 

One of the most rewarding outcomes has been the teachers' attitude 
toward teaching science.- Carol Gardner ^ a fourth grade teacher ^ reflected 
the attitude of all the . f ieldtest teachers j 

The Title IV-C Science Project is fantastic! I am erithusiastic 
abbiit trae project for mariy reasbris. The childreri have found this 
prbgram bbth furi arid iriterestirig. All bf the activities are 
"Harids-bri" - thus creating much excitement, enthusiasm and moti- 
vation. There is real learning going on by each child from t^e 
learning disabled to the acajlemicaliy gifted. This ^^^f*^ 
program I have ever taught that i felt reached each child. The 
program is so well organized and packaged that a minimum of 
teacher preparation is required. For the first time I have been 
able to teach excel lent science lessons without having to spend 
several hours planning and gathering, enough materials for 32 
children to all be invbvled. Agaih^ I f^el that the program is 
excellent. 
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Project participants needed no crystal ball to predict acceptance of the 
curriculum materials by the rest of the faculty. Uhkhbwn to the project 
staff until the end of the fieldtest yeeri other teachers were already 
sharing the SAk's with the fieldtest teachers! 

An unanticipateci positive outcome of pur project_ has been enhanced 
communication between regular and special educators. The development and 
fieldtesting' required communication between special and regular education 
teachers. Ideas and skills have been shared and greater appreciation for 
an understanding of the role of each, kind of teacher has evolved. 

The program was opened to all faculty at _Wahl~Cbates and South Green- 
ville Schools in 1982. At the start of the 1982-83 school year, all teach- 
ers in the Greenville City Schools in grades 4-6 received two hours of 
inservice. Although use of the SAK's has been dpticnal , most tef chers at 
Wahl-Coates and South Greenville are how using the program; Pro ject CARE 
students are also_ still using the SAK's. (After the fieldtesting, J:he two 
teachers in thj_ Pitt County Schbcls , determined to hav^ theii^ own Kits, 
convinced the PTA at their school to provide the necessary funds for p^ 
chase of the equipmerit and supplies!) Since there is no science sujier visor 
or coordinatbr in this school system^ promotion of the SAK's has depended 
upon the leadership of the f ieldtest teachers and the successes of teachers 
whb use the SAK's. Both methods have proven adequate. _ _ 

There are currently sufficient curriculum materials for apprbxiteately 
brie-half of the science progrmi in grades 4-6. There are four modules in 
Use in grade 4, three in grade 5, and three in grade 6 and teachers have 
expressed interest in developing additional SAK' s ._ However , tb date, other 
projects have held priority. Although no new modules are underway, the ten 
original units have already been refined by teachers as they use the mater- 
ials. Additional learning aides are being accumulated and stored in the 

Kits. . _ 

Our greatest concern has been mairitaining the equipment amd supplies, 
the PTA's at both, schools have constructed permanent wooden boxes to 
replace the original cardboard boxes. The Kits have been so well cared for 
thrgughput the past three years that no replacements of anything but cori^u- 
mables has been necessary! Inventory lists are kept in each Kit and teach- 
ers have agreed tb a system for reordering that places the responsibility 
bri the last teacher who has used a Kit to replace equipment and supi5lies 
immediately, the tctai cost of all the Kits for two schools was estimated 
at $3350. Replacement costs for consumables is _ api5roximately $35 per 
school, per year for grades 5 and 6, and $75 - $150 per year for grade 4. 
the most expensive replacement cost for the fourth grade is for crayfish. , 

OUR FUTURE 

We have three cohcerhs related to the future of this progrin. One 
concern is the cohtihued use of the already developed materials. Thel 
enthusiasm of the teachers and the students has not waned over the past 
four years i and there is rib reason to expect that the use of the program 
will decline, the second concern is the impact of the program on the lear- 
ner. Data have not been collected and analyzed for any population except 
the handicapped. Further research will probably be de:pendent on ihyblve- 
meht bf East Carolina University Science Education faculty. The final coli- 
cerh involves further/ development of the program. _ Althoujgh no new SAK's 
are being created this year. Science Education faculty at ECU have applied 
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for grant support for deveiopment of computer software to accompahy the use 
of the SAK's with the learning disabled and mentally handicapped students. 
In summary, there is ample support and cdmmitmerit to maintain, the program, 
and. there are options for further growth and evaluation that should be pur- 
sued . _ 

The future of this program is secure for several reasons. Teachers 
who use the program like the explicit , easy-to-follow lesson plans provided 
in the modules and the fJexibi lity afforded by the three ability levels. 
Many studentswho never succeeded in school are now building cbrifidehce and 
a positive self-image as they readily meet with success in this multi-level 
program. Features not unique to this program, but also apprecicted, are 
the learning advantages of an activity-centered curriculum and the pre- 
packed kits. Finally, the management techniques integrated with the curri- 
culum and the structured aspect of the lessons make the hands-on experience 
enjoyable for the teacher and a true learning experience for the child. 
^ According to a fourth grader^ Nichcle, 

i think the Kit is better. If you readabout it in a book, it's 
harder to understand. But if you have the Kit^ you can work with 
it and do experiments. It helps you to understand - plus its 
fun! 
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Chapter 6: System-wide Elementary Science 



By 



Kathleen M. Melahder 



Warwick Schbbl Department 

34 Warwick Lake Ayeriiie 

Warwick, Rhode Island 02889 

The city of Warwick, with a pdpulatidn of 85,66o, has 20 elementary 

schools^ 3 Junior High Schools, and 3 Senior High Schools enrolling only 
13,000 students. Our elementary student population is 6,700. The commu- 
nity, very middle class with both rural and urban segments, is primarily 
Democratic, older and, ^he city rej:ains old village neighborhood rather 
than newer housing development identifications. We have no central down- 
town area. Much of our industry is based on sheiif ishing, electrical and 
jewelry manufacturing, service oriented commerce and recreational fishing 
and boating. Our citizens show a passionate interest in co.mmunity athlet- 
ics and provide a strong lobby for elderly and handicapped aid. Residents 
are angered by our current economic, situation and cautious cphcerhihg 
neighborhood building and ehyirohmehtal changes. Our school population is 
projected to shrink to 10^000 by 1986. 

We have labdjratdry rdbms in each of 20 elementary schools. Our sci- 
ence Resource Library contains films , mddels, arid multi-media equipment for 
enhancement of curriculum for the Eleineritary Science Faculty df bur system. 
A fuH time Science Specialist is assigned to each elementary sciferice 
classroom and students are assigned on a regular schedule to science 
classes. 

Each science room has a minimum of twelve microscopes and illumina- 
tors, an academic year supply of slides and covers lips, and magnifying 
glasses. Most rooms have a teaching microscope and microprojector ; vacuum 
pump; heat and water sources; safety equipment; metric and periodic charts; 
and class quantities of glassware, rock collections, dry cells and magnets. 

The science specialists teach six to seven class periods per day. 
Four elementary schbols have a population sufficient to require a full time 
science specialist while the other sixteen schools with lower student popu- 
latidns require a science specialist for fouri three or two days per Week. 

Our science specialists teach in buildings with an average age of 
twenty years. The science specialists, averaging 12 years experience, are 
cooperative^ innovative in use df teaching materials, and update curriculum 
materials annually^ Most are computer literate and contribute long over- 
time hours and personal funds toward m^aking the scienj:e program successful 
in their assigned schools . curriculum is teacher -desired and child- 

centered. Process oriented hands-on laboratory sessions meet lib minutes a 
week at the intermediate level and thirty minutes a' week at the primary 
Jpvel. We study the Marine ehvirohmeht as part of' each grade study of 
local plants and small animals; Much of this in outdoor classes. We also 
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launch rockets and have iciince fairs. Bxxt, Science still is not regarded 
as a b^sic academic object in the elementary grades . It is considered in 
the same category as art^ music and physical education . Social s-adies and 
science are often equated as peripheral to reading and mathematics. 

While our former program was hands-on and designed by teachers , each 
elementary school had its own program based oh multiple texts^ Only the 
intermediate grades were taught by science specialists and the science 
supervisor was responsible for K-12 science arid had too many duties. Tlie 
duties of the supervisor were such that the science specialists were left 
largely on their own to implement the program. Ideas were not exchanged 
and evaluated within the group on a regular, basis .Some teachers relied 
heavily on text oriented lessons, some the project approach, some used the 
iecture-audio-visual technique ^ arid some developed process oriented labora- 
tory lessons. Some science teachers taught biology or earth science or 
physical science for more thari brie quarter according to their own inter- 
ests. Intermediate studerits were taught in the science laboratory rooms in 
each schbol while primary studerits were taught ' classroom teachers in the 
classroom oh a hbh-regular basis. 

The science teacher and the classroom teacher usually followed a cur- 
riculum guide but with their own individual teaching technique . The 
intermediate grades Were scheduled for 95 minutes each week; Usually in two 
sessions arid the primary grades were allotted 30 minutes bf classroom time 
each week, this cl.assroom time was not a generally fbllbwed schedule since 
most classroom teachers did not feel comfortable teachirig science. And ^ 
each science specialist before 1976 ran a .separate version of the curricu- 
lum But, the science specialists, with few exceptions, used the hands-on 
approach for the Intermediate, grades . The idea was effective no matter 
which content a^ea was used. The change bver to a departmentalized organi- 
zation in 1976 brought about some trauma as well as educational improve- 
ment . 

OUR BEGINNING 

By 1976 a revision of the 1963 science curriculum was maridated along 
with all bther curicuia in the Warwick Public Schbbls. The need for revi- 
sibri iri the elementary science curriculum and program was most apparent m 
the need for students to: 

1. leave grade six with a common academic experience , 

2. use critical thinking skills in the solution of 
related science p^o^l®"^^. ^ 

3. have less repetition in the juriibr high school 
of subject matter already emphasized and covered 
in the elementary prbgram. 

4. easily transfer frbm school to school within 
the system. ^ 

5. be_ evaluated with Criterion referenced testing, . 

The_seqUerice of change^ made in the curr_iculum over the period from 
1963-1983 reflect a coraiittment to progress.. The physical environments of 
laboratbry classes progressed from grades four, five, and six to grade 
three arid then to grades two and one. Texts changed from multiple to one 
refererice basal text, equipment has expanded, hazardous chemicals were eli- 
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mihated j Jiscirete teaching lihits spiraled through grades 1-6 bri a quarterly 
basis. The curriculum became process and skill oriented for transmission 
of learning to other disciplines. Enrichment activities were- designed for 
the gifted arid handicapped. - _ 

The change was gradual from 1976-78 as teachers, priricipals arid the 
department head met monthly to discuss, deyelbp, write, arid rewrite a riew 
curriculum prdgrarti^ for grades 4-6. Arid, the adjUstmerit to a scierice spe- 
cialist-taught curriculum at every grade level had to be riegbtiated thirbugh 
fduir. years of uniori coritracts. (1978-82). 

Inspiration for our progratn had no one source. ThrbUghbUt a career in 
science research and teaching, my own teachers; associates, and students 
have believed in my ability to find a way to communicate science knowledge 
to those who need to know. i have a deep sense of responsible obligation 
to do more than think about good evidence and the solution to problems that 
are within my ability to act upon in som^ positive way. We depended on 
dialogue and communication wtthin the elementary science department to 
bring about a unification of purpose and objectives. In the process, we 
identified 14 processes and 51 basic skills to serve as basic science edu- 
cation requisites in the program. Much of this was facilitated by System 
wide National Aeronautics and Space Administration Workshops and programs. 



THE NEW PROGRAM 



The Warwick Elementary Scierice Departmerit ribw bperates a basic scierice- 
curriculum stimurating students to coordinate effort for teamwork. Detect- 
ing and correcting the knowledge gained through the program of *!hands-on" 
science learning activities, basic content and emphasizing the individual's 
responsibility and accountability for personal efforts form the curriculum. 

This teacher-designed program, taught at every grade level in labora- 
tory settings by science specialists emphasizes direct experience and the 
process of science. Computers are an integral part of the curriculum as 
are discrete lab skills which are useful to students as they learhahd use 
science. Arid, bur former science supervisors position was redefiried_ as 
**ElBmeritary Scierice Departmerit Head" making elementary scierice a unified 
departmerit . 

Nbw, we teach spiraled, quarterly uriits seqUericed to be cbbrdiriated 
with lariguage arts, math, and social studies. We use a sirigle text but as 
a reference rather than a core or base. At the heart of our prograni is the 
Science xa>:yqurce Library. TTie cultural values and behavioral activities of 
world society r^si: with increasing weight on creative science and applied 
technology in the twentieth century. The knowledge vital to the survival 
of human beings on earth requires adaptability xn the teaching- learning 
environments . 

The Warwick Public Schools established and designed a flexible coordi- 
nated program of science study in the elementary grades in order to facili- 
tate and strengthen cbiihections between the perceptua? and imaginative 
uriderstandirig of the environment. The elementary scierice depj|rtmerit in 
Warwick has existed since 1963 to provide a basic source of education by 
which each iridividual studerit^ may quaritify arid qualify the erivirbrimerit 
accordirig tb his/her bwri patterris bf learriirig. 
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ChiidTeii need a Science program taught in the affective dbniaih so that 
the intellectual processes taught through science studies may transfer and 
reinforce thiese same processes needed in literal studies. Hahds-bh iscience 
serves to bring' them to a proficient stage of abstract reasoning when they 
meet cognitive subject matter concentration at the secondary leVel of con- 
centration, the training, through concrete operational science activities i 
gives the students needed practice in counting, measuring, classifying, 
observing, data gathering,^ data processing, inferring, and predicting. 

Children need a science program which closes gaps In the perceptual 
learning process before they apply misperceptibris tb cbgnltlve subject mat- 
ter taught at the secondary level. And', they need a science progran that 
facilitates model activities designed tb direct and guide their awareness 
of benefits and problems brought abjout by rapid technological changes in 
human living conditions. ^ ^ . > 

Ghiidreh need a program of science vJhich serves their future decision- 
making choices in career preparatibri by giving them visual and activity 
experience -with current research and technological tools such as rocketry, 
microscopy, rapid data cbnuhuhicatibn in meteroiogy and health diagnostics ^ 
population growths bridge and rbad design, aircraft control and design* 
ecological models, sblar energy, fundamental design and use of microcompu- 
ters, agriculture, and marine and space life systems. We want elementary 
school children in the Warwick Public Schools to have a systematic science 
program so thfy may transfer between ^schools without having to relearn con- 
cepts and prbcesSes according to different teaching styles^ 

Thd philbSbphy guiding the^day-by-day teaching of elementary children 
in bur system has been developed over < peribd of eighteen years. it 
represents the perSpnal experiences of! the science .specialists who have 
been observers of the edjicatlbnal interface between a curriculum of- learn- 
ing science by "doini" and the student. It also represents the observa- 
tions of the supervisors and administratbrs whb have studded the interac- 
tion between the elementary science specialists and their classes and^the 
interaction of ordinary classrobm teachers teaching science and thtit 
classes. These observatlbns haVe incbiporated research on cognitive struc- 
ture and processes relative tb the ppntent c f science, the teacher and the 
learner. As a result, we feel an elementary science program should: 

* Allow children to develop individual ' learning patterns • 

* Tear.h the child to use the processes of learning as well 
as ' content . ^ - • ^ 

* Prpvide a; simultaneous teaching- learning experience. ^ 

* Be taught by a teacher with proficient knowledge^ in the 
content of science, the stages of cognitive beha^H:o^^ 
learner, and, an awareness of self as a vJ:sualiEer of ana- 
lyser V7hen teaching and reacting to students- . 
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* Be structured so that individual learning patterns are 
positively reinforced by learner's acceptance of personal 
responsibility or locus of control; 

* Be interdisciplinary in nature; influencing the cognitive 
assimilation of concepts experienced by the student in other 
learhihg ehviroiimehts . 

These philosophical perspectives are listed with the knowledge that 
the bngbipg procedure of continuous curriculum appraisal and pubiicition of 
heWer cognitive research will inevitably cause gradual transformatiofis of 
our ideas. Itis also understood that the elementary study of science must 
fulfill a^ useful role for the student in later stages at the secondary 
level. The social influence of the elepehtary science curriculum has 
received considerable study in this current revision. There are recom- 
mended teaching procedures and classroom activities which correlate the 
processes of cognitive leariiihg^ and science cbhteht to life roles that the 
student will find valuable in data gathering. These curriculum activities 
are vital in the affective placement of concepts about,,, self and the envi- 
ronment during the elementary years of human education. The National .Aero- 
nautics and Space Administration's Auditorium programs^ Mobile School 
Visits and Teacher Aeronautics and Physics Space Workshops for- teachers 
have been a yearly part of the program since. 1975. The students build and 
launch their own rockets , take part in simulated flights after working 
daily for units studying the effects of space on man and learning how to 
run calculatj.ons for ^iife support and navigation in space. Students have 
units building small mechanical ^digital computer' encoders , memory druips and 
decoders. The students have active practice in studying the balance of man 
and the environment through field ecblo?y, bird watches and marine activi- 
ties , _ 

For a bas_ic text we_ use Addison - Wesley's STEM program. We also 
have National GepgraphJ.c Learhihg Shelf Kits^ National .Museum of Space Sci- 
ence Materials, jgASA Elementary Science Materials j_ _R. I, Coastal Awareness 
Materials, and URI Energy Curriculum Materials. All of these _are used to 
complement instruction for the Curriculum Guide. We spend $2.53 per child 
each year on books, periodical^, and science supplies. 

The* Curriculum is one written by science teachers^ administrators, arid 
parent consultants for the students of Warwick. It is a teacher-directed 
curriculum based on the process approach to learning. Interdisciplinary in 
appiij:ation, it is updated twice each year and uses a basal published text 
for reference and homework assigrunent in addition to teadher prepared 
iictlN/iry sheets. Students are evaluated according to activity participa- 
r Ion concept fbraatibh. 

3^'..ad cbhteht areas are emphasized in a six grade spiral. Energy, 
ixif u heati lights electrbmaghetigm, .«buhd, chemistry, and interrelation- 
.sit Lps between fbrr.e^ wbrk^ mbmentum^ and pbwiBr as well as tansformation of 
aiiex-gy types arid rieasuremerit units arft rbbted in this study. Study bf sim- 
plti machines arid balaricirig lays the fburidatibhs for uhderstahdihg balancing 
in equations. We also study properties bf cblbr^ shape^ texture^ size arid 
physical states siich as solids, liquids, gases, plasmas. "Studies bf 
energy, matter, earth science, space science and life forms lead tb classi- 
fication, biome studies, biochemistry of life forms , habitats arid crowding, 
communication and behavior of life forms, living cycles, arid reprdductibri. 
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Broad content areas are as applicable in a kindergarten class as they 
are in a high school science class. The content area of energy knows no 
barriers- -it is persistent in form throughout the universe. The broad 
areas of content are universal arid deiscriptive^ Students learn environmen- 
tal science concepts under four major content areas: 

Hatter and energy 
Earth science 
Space science 
Living ehvirdnment 

Students become intellectually cognitive of this knowledge thrdt 
"hands-on" activities involving eight basic science interprp-tive processes. 
The dynamics mddifying each universal or broad content area are: 

a. Space-time relativity (spatio-temporal iueasures5 

b. Pattern Groupings (Classif icatibh) > 

c. Cyclic Succ*?3sion (Sequencing, PeribdicyJ / 

d. Integrated Systemics (behaviors of assbciatibn, j 
identifies, correlations, aversibhs* reciprocity, j 
symmetries, assymetries) _ 

e. Goi.nunicatibh (Quahtif icatibh bf transmission clues 

for intelligent perceptibh^ quanta threshold values 

for human perception ^ cbhcrete and illusory perception 

qualities 5 - 

f. Interdependent Webs. ____ , 
Studints also are given the opportunity to work in project groups _ and 
develop an awareness" bf self as H contributor to the group s success. Stu- 
dents develop resbnsibility for self -paced learning by completpig study 
tasks in science. They study energy problems as applied toener^ conser- 
vation in the home and coramraiity . Decision making expands frdm project 
work tb existing ; societal issues of genetic engineering, chemical and 
nuclear pollution, balancing the natural r.nvironmerit , conservation of anx- 
mal iiid plant life and natural resources. 



OUR PROGRAM 

Each module of the curriculuiii guide is adjusted to the s|an of average 
children's intellectual development within each grade leve^l. The Broad 
Content Areaj Cbmmbn Dynamics , teaming 0b jectives, Science Skills, and 
appropriate References are correlated in the Scope and Seq^nce Chart for 
each grade level. The modules m^ be selected in any order within each, 
grade level, but each module should be taught during the school year ^ 

The curriculum modules have been set up for each grad^ level and with 
a wide choice of reference lessons from hewly publishedi philosphically 
compatible programs so that children may be introduced to activities corre- 
lated with their ±ntillect>ial state of development. By prdvlding a variety 
of references, this curriculum guide seeks to avoid the Incidence of chil- 
dren marking time on material that is below their stage of reasoning. The 
guide shSuld be a handy reference in selecting materiials to reinforce 
learning objectives. The teacher should select the behalvioral objectives 
and science skills, for either introductory exercise /or reinforcement. 
Once the module is started, it should be completed. 
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it is hoped that the listing of specific objectives for each module 
will provide a basis of learning experience from grade level to grade level 
so that the cummulative effect will be a readiness for the formal intellec- 
tural operations required by the subject matter content at the secondary 
levels . 

Ah inquiry process approach laboratory written around a sequential 
repetition of process and operational skills is the core of the program, 
'^hese develop the affective and cognitive areas of the student with the 
four broad concept areas repeated in a six year spiral. Each year's 
advance in the spiral requires a base of the previous year's process exper- 
ience in the content area. The program stresses the interdisciplinary use 
of process learning in thesciehce^ social arid literal areas of the eleraeri- 
tay student's studies. For example^ iri ecblbgy^ we study tide pobls^ 
beaches^ arid woodlarids. This irivolves coristarit decisiori raakirig arid, the 
gathering of data to make decisipris. Rock arid soil studies involve cpllec- 
tibri of data arid the growth of the studerit iri scierice knowledge for ideriti- 
ficatibri purposes. Weather Stations use iristrumerits for prediction. 
Astrbnbmical Studies of 3tar groups, planets arid moon and siiri cycles allow 
predict ibn of futur<p motibn and earth =*ffects. Cbmputer siraulatioris of 
actual evi^nts re i^ire application of scierce knowledge and dec is ibn making. 

The prbces-: hands-on curriculum demands students be actively engaged 
data gstnering. The core curriculum lessons usually produce student 
project ^pin offs; work carried over to the homeroom class and home of the 
child. Students evaluate these projects and reports when presented by 
other students in class. Ciean-up and material distribution is* a student 
assisted activity. Students are permitted to work in compatible self cho- 
sen groups for many of the labs but rotation of partners is also the rule. 
Evaluation of student data is based on evidence; a routine activity in the 
daily teaching of scierice. 

Each year, for both primary aridiritermediate levels ^ speakers arid pro- 
z.rams from NASA, Maririe Awareness Groups ^ Audubon. Society ^ arid local TV 
MeteroTbgists come irito the scierice classes. The classes iri_ turri visit the 
uriiversity observatory -the local Airport ^ Boston Museum of Scierice, Mystic 
Acquarium, arid the Bbstbri Hayderi Planetarium as well as local farms and 
zbb. 

Films and filmstrips are presented ("Search for Solutions", "Life of 
Thomas Edison" "Madame Curie", history of the US Space program "Debrief 
Apollo 8". "Spider and Gumdrop" , "Apollo 11" >_National Geographic films on 
"Qur Universe", "bur Dynamic Earth" .^^P^l?™^ in the conservation of the 
earth's unique resources and life are discussed, researched, and developed 
into projects for science fairs and school displays. Emphasis is placed on 
the value of human life and creativity and discovery by humans of the fun- 
damental arrangements of energy arid matter existirig in the universe. The 
possibilities of future exparisiori bf life onto space statibris arid careers 
developirig from electronic processirig . bf iriformatiori form valuable studerit 
projects. 

The process laboratories cf the program are iriterdiscipliriary in 
nature arid vocabulary lists are part bf the curriculum fbr each grade level 
iri each coriterit area. Currerit kribw ledge as well as traditibrial and histbr- 
ical cbriterit are part bf the lab lessons. The curriculum identifieis flexi- 
ble use of cbnient materials for teacher and students so tha^ practical 
application ot processes of learning, skills flnd subject content can be 
made across a broad scope of daily life activities. Mathematical problems 
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in iheasuremeht of length, time and mill foim a part i?f the . curriculum 
spiral from grades 1-6. Special emphasis is given to understanding vector 
analysis and mathematical balancing of forces. . 

Students are Used to handling data charts and graphs. They assimilate 
the logistics of predicting from graphical data with ease and make the 
transiticjh to cbraputer programming from data gathering quickly. Students 
are literate arid deeply interested in space and astrphbray. Students use 
the mechanics of algebra by- the end of the sixth grade for solving force 
and work problems. Students have a good knowledge of animal and plant 
classification, nutrition and the structural system of living things, air- 
craft and rockets. The basic electricity and maghetisin relationships and 
in chemistry atomic structure and acid and base relationships are known^ 

Students take part in an overnight ecological study catnp and an annual 
Rocket Launch and model aircraft "flyoff" days are notable «vbn;s for com- 
munity observance. Parents become involved in helping lO c:.nize these 
events. Science Fairs and displays also inVblVe conn'-,, ity volunteers . 
Students take part in community litter clean Up campaign,:, ^.. ^rcheo logical 
digs. Each activity ^rows out of cbrrelated labbratory iessons in each 
Cbntent area of the curriculum spiral. Students build projects for commu- 
nity competitions sponsored fbr the elementary students in energy conserva- 
tion, environment cleanliness, human health, disease prevention, and for 

Warwick Museum displays. . u j r w i 

Warwick affords students the opportunity to build bird blinds for bixJ 
watches while easy trips tb estuaries and beaches for marine studies sr. • 
fresh water ponds are Within reach of each school . These resources are 
used frequently fbr lab study sessions in grades 1-6. 

Data gathering for push/pull work measurements ^ weather stations, 
aquarium and terrarium projects, rock and mineral cbllectibns, incubation 
of ducks, bibme traverses, space flight simulatibns, aeasbnal astronomicai 
sky picfires, botanical collections, gardening and bird v. atches stress 
trial ai.-x error importance and the develbpraent bf purpose-directed play. 
The child is doing and understanding the environment from the point of 
human perception. At the same time the child knows the feeling of a posi- 
tive role iocially by learning tb appreciate and care for the environment. 

Student criterion exams giVeh system wide at .designated grade inver- 
vals and times of the year giVe a better picture of student capabilities to 
achieve and curriculum effectiveness. Students leaving the 6th grade^and 
entering private schbbls receive scholarship awards based heavily on their 
science achievement scores. Warwick students have a good representation ta 
local institutions of higher ie^rtng in the sciences and engineering 

degree cbiirses. - 

But a valid testing program for students Whb are receiving process 
briented' instruction at the elementary leVel need's to be expanded and 
developed from this program. The depar ^eht is in the process of complet- 
ing pilot testing of teacher developed criteribn tests. individual teacher 
made tests always contain evaluation questibns allowing the students to 
ac ly science knowledge to possible solutions of personal, social and futu- 
ristic p^Sblems of living. CbrapetitiVe Science Fair Projects are evaltiated 
for growth in student knowledge, Wbrkmanship and oral presentation. 

Our evaluatibn must b§ expanded to include criterion testing and ques- 
tions more specific tb the process orientation of the program. I would 
likfc a sixth level final exam system-wide after the criterion testing _is 
established. We cbUld have a system-wide sensory perception evaluation for 
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kindergarten students as a_ _prerequisite for entering the first grade 
science labdratbry course. If we were to correlate the mathematics curri- 
culum to specific curriculum requirements of the science curriculum, stu- 
dents might avoid math inequalities in the 5th arid 6th grade science activ- 
ities: 

f'oJ^ /the science specialist teaching the elemeritary students in Warwick 
?^®_Sosls of teaching an interdisciplinary process oriented program using 
science as the vehicle of instruction have become deeper and stronger. 
NSTA and national recdgnitibri has brought growing strength arid fealiza- 
A^®__^^_P^^^"*®^^ fulfilled a very important academic role in 

the development of Warwick's students' intellectual state. Dialogue bet- 
ween the faculty is developing well for implementation of the curriculum at 
a higher level pedogogical structure. 

The teaching styles of science teachers arid the learning styles of 
students are recognized in the program drgariizatibri , arid the curriculum has 
been written so that it is flexible^ IndividUalizatibri bf projects and 
home assignmerits maximizes the potential develdpmerit bf students because 
they are working and learning at their own pace with ari ackribwledgemerit bf 
self-responsibility for what is learned^ Group project work stresses 
respect for the role and ideas of others and respecting the rights df self. 

Each Elemeritary Science Specialist; 

* Plans each lessori for the scheduled classes and keeps a 
lessbri plan book for administrative irispectiori 

* Prepares activity sheets for the lessons 

*_^^®P^ inventory list bf all texts^ supplies and ei^jp- 
ment in assigned schools 

* Coordihates science activities with dther subjects 

* Participates in lEP planning and evaluations 

* Tests arid evaluates students and records report card 

grades 4 times a year for each studsnt 

* Conducts arid brganizes school science fair?=- displays, 
and field trips 

* Distributes and clearis-up all materials used iri science 

* Prepares a need list for departmerit budget plaririirig 

* Organizes auditorium and speaker prdgrams fbr iridividuai 
schools 

* Teaches computer awareness sessions for science students 

* Serves bri curriculum committees 

We wbuld like Science Teachers to have a good understanding of current 
knowledge abbUt learriirig and brain physiol)gy. A thorough knowledge of 
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pplied learning psychology including child . psychology , psychology of 
personality, and cognitive ps"ych5i5iy would allow teachers to understand 
psychoibgical needs Of students. Some apprenticeship . training in the 
application of learning psychology in the elementary classroora would be 
great An effective science teacher needs at least thirty semester hours 
^bf science content courses if they are to be able to design good activi- 
ties And, proficiency in at least two simple microcomputer languages are 
skills I'm looking for now as well. Most importantly , teachers need a 
willingness to teach science using the holistic-process -oriented approach. 

These teachers teach a "hands on" lab according to a science teaching 
schedule for grades 1-6. If you visited, each teacher would be seen set- 
ting up materials for distribution and probably spending a portion of their 
lunch or F -paration tiie with some student Or students requiring special 
conferences on projects- During preparation time the5^^air_equipment^or 
prepare materials for future labs. Teachers might be seen arranging dis- 
plays which correlate with subject matter being xnvestrgated or meeting 
with other teachers in the building about the progress of students or cor- 
relation of subject matter areas. , ^. 

Teachers avoid using lecture, demonstration or reading - question 
answering in instruction. They rarely use commercially prepared yisual 
aids and never run a laboratory session without pre-teacher trial. Teach- 
ers avoid cutting off student questions or responses and work hard at seek- 
ing multiple answers to que cions. As a program we try to eliminate^repet- 
ition of lessons for students in split grades. We never cut^ class time to 
less than 55 minutes per class period or leave out individualization of 
student learning. We do prepare well in advance and giVe homework in the 
form of projects and research reports. We do not keep students tied to a 

grade level of learning; , , . . 

Now that our program is well-developed and operational, science teach- 
ers have become members of an integrated department capable of acting as a 
group for the good of the curriculum and the students they serve. Elemen- 
tary science teachers now have attained sOme academic recognition by sci- 
ence teachers in the junior and senior high schoois. Also, science teach- 
ers communicate with each other more frequently aoout curriculum 

. innovations and share more teaching ideas: Science teachers are less ^w^ 
ried about initiating departmental criterion testing and departmental tests 
and competition among the science teachers for administrative mid public 
approval is greatly diminished and for the most part no longer exists. The 
Elementary Science Program is regarded as an integrated, strong entity ait- 
hough it still has a long way to go to reach full regard -s basic subject 
in the minds of the public, fflninlstration and other teachers. But, science 
teachers have become a determined group seeking to establish science as an 

academic discipline rather than a mere itinerent subject. _ 

The program maintains Institutional subscriptions to Science and 
Children and SclentlTIc American and the Resource Library eenter has a col- 
lection of relevant Sethodology texts. Professionai conferences on ""^tent 
areas are attended by faculty . While inservice workshops are held^ by the 
system. J-terdisciplinary seminar-conferences are held with th^ Superin- 
tendent. State conferences on education and educational methodologies for 
the gifted and handicapped are attended at the local Univeri.it ies.^ 
eieSentary science specialists have an institutional membership in NSTA. 

' They make monthly use of the star charts and posters and attend the 
regional and national meetings. The trends for elementary science educa- 
tion in the magazine enable them to keep up with current ideas. 
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Mechanisms built into the jprograni_ aire a review Q^Sa^^cuiura twice per 
year and resultant birdexihg of materials arid equipmertj? forsHKitter quality 
of coverage given to traditional arid curreritly needed subject matter^ 
inservice courses conducted by NASA^ the Erier^y Council, and Micocoraputer 
companies under the direction of the Department Head serve as update sub- 
ject matter for science teachers. FxeVd trips to Science Museums, aquari- 
ums, and environmental camps are regul^^rly scheduled as pa t of the curri- 
culum. The science resource ceriter 'allows multi-media raateriais^jJ be 
borrowed throughout the system by both science and classroom teachers . 
Visiting special programs for maririe arid energy awareness as well as sub- 
ject matter special speaker programs are all scheduled throughout the sys- 
tem on a fairly regular basis through the elementary science office. 

Each, scierice specialist holds a school science fair each year and 
individual scieric^ specialists bring their students to energy, nutrition, 
dental i medical, space, erivirdnmerital corapetit ions spojisored by profes- 
sional societies erigaged in these science related occupations. The stu- 
dents are gradually working into computer buiid^ing (digital^ 
models) so that they understand basic programming from the binary bit inte- 
gration circuits. 

Other support mechanisms include community JTO-PTA fund ^aisirig for 
equipment and field trips and a loc^l paper. The Warwick Be_ac_d_n, arid 
parents who fought to jceep the program from being cut during 1979-80. Our 
administration, the Superintendent, School Committee and Assistarit Director 
of Elementary Education were supportive. Classroom teacher support and 
cooperation has been strong and vital. 



SOME NEEDS AND CONCERNS 



The commuriity changes slowly. However, during the las^eig^^ 
there have been three major changes: a drop in student enrol Iment^ tight - 
eriirig of city arid school budget , and mandated federal and state laws for 
education of learning disabled and giftec^ students . 

The equipment budget was drojpped for four years so that fourteeri year 
bid texts could be replaced with process oriented books . Experisive materi- 
als were replaced by generic supermarket products and hbmefoiirid contribu- 
tions and PTA and PTO aid were solicited through scierice fairs arid parent 

dialogue. _ _ _ _ 

The vintage 3d's, 40's and 50's_ schools should be replaced by schools 
of current architecture which could corisblidate more students in one 
school. Science rooms could be constructed which would facilitate the 
teaching of biological,, physical^ chemical and primary oriented science 
content. This would reduce Ibstiristructibn time in teacher travel, travel 
per diem, brgariize equipment arid material and provide security fo^ expen- 
sive equipmerit. ^ _ _ _ 

We wbuld like tb schedule a rotating teacher team using the talerits of 
those teachers who have exceptional expertise in teaching primary sttiderits 

arid the learning disabled. Some science specialists use the prbcess-b- 

rierited labs much more effectively in the biological,^ astrb-physical , 
mechanical, eiectricaij geological or oceanographic areas of study tha:; 
others and tend to devote more time in class tb these studerits in class. ft 
rotating schedule of subject area experts from school tb school would also 
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1. 



be a more effective way ' of upgrading student interest and perhaps 
achieyerneht . 

Networked micrbcbmputiBrs programmed ' with curriculum activities and 
correlated with a studisrit lab station equipped with materials could enhance 
the holistic elements of the program and reduce problems with split-grade 
instruction. This might provide specialized material for the instruction 
of the learning disabled and gifted mainstreamed into an average class atid 
give science instruction time to correct individual student misperceptions 
and misconceptions as they relate to science and learning^ Tests could 
then be used more effectively with rapid feedback results to the student 
and pa: -^nts . 

Science should become a basic academic subject at the elementary level 
along with reading, mathematics, and social studies. Science should be 
taught in at least two thirty minute periods per week at the primary grade- 
level, and three 5G-55 minute periods per week at the intermediate levfel. 
Certification should require three successful years of elementary classroom 
teaching and a minimum of thirty semester hours of higher education courses 
in the content and methodology areas of science education . 

The admihistration above the level of the supervising department head 
needs to recognize science as a basic elementary subject and set up certi- 
fication requirements for elementary science teaching similar to certifica- 
tions already existing for elementary physical educatibh^ art arid music. 
Our morale would increase if we could erase the word "itirierarit*' as a pre- 
face to "elemeritary science teacher". Intellectual concensus says this 
means somebrie Ibwer than the traditibrial teacher. 

In-service prbgrams explaining the interdisciplinary nature of process 
learning arid holistic educatidri should be set up within and outside the 
system. Explanatory booklets and ilJ istrative samp] <5 lessons also need to 
be printed and distributed^ We should set ^P ^ diaicague with local col- 
leges and universities so that consultants, teacher training programs and 
courses may be set up with corresponding graduate and undergraduate credit. 
We could set up talks with state certification officials so that such a 
program will lead to the certification of elementary science teachers. We 
will continue to use the . services of NASA and the__Space Museum fbr the 
graduate credit program that I have directed since 1975. 

If we obtain elementary scierice teacher certif icatibri arid provide in- 
service courses bri the methodology of prbcess-brierited elemeritary science 
iristriictibri, I feel teachers will put a great deal more time and energy 
iritb lessbri preparatibri arid the teachirig role than orciinarily required by 
elemeritary classroom teachirig. This will lead to more _Po_s^ttive dialogue 
with peer teachers and administration and establish good communication with 
the parents of elementary stud^^nts^ and the local media^ 

If higher education communities act with strength and concentrated 
effort to educate administrators and teachers in the holistic way human 
beingsi learn with science as a vehicle of process oriented learnings then 
up-grading the science- techno logy mathematics knowledge of the United 
States student will proceed as envisioned. The cbbperatibn bf the software 
industry for launching dish and cassette prbgrams in the human process 
learning mode is_ essential . Otherwise ^ the path of least effort arid cbst 
effectiveness will be taken by the largest majbrity bf schbbl systems in 
the United States arid the reriewed effbrt tb upgfa'ie mathematics, science, 
arid technology will brily deeperi the huge gap that ribw exists between thos^ 
whb kribw arid the scierice illiterate. Misperceptions and misconceptions 
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will grow exponentially and the task of re-education and re-training will 
become impossible. 

Inservice teacher education workshops have pi^y®^_ A_^®7_ edu- 
cating the teachers in current content material and expanding the curricu- 
lum coverage; Teachers now ajiapt knowiedge^biy ^° ."^^^ _P?y^^°i°Sy'_°^ 
process oriented curriculum, producing science teacher dialogue, and pre- 
paring them for the introduction of microcomputers in the classroom. The 
role of workshops is bearing fruit as the teachers become more critical of 
what is written and express concern over the need to share materials and 
procedures for teaching science . it is hoped that such workshops and in- 
service courses will continue to serve the needs of these teachers and 
their students in the future. 

Student enthusiasm and interest for science are great rewards. Parent 
approval and cooperation in maintaining the science program is rewarding 
also. We are motivated to keep learning how to adapt science as a learning 
vehicle for the many individual styles of learning expressed by stulieht in 
ies K-6. 



IhdividlidF cdhtributdrs to dlir science program include: 



Dr. Clyde D. Bennett: 
Superintendent 

Mr. Amedeb Merdlla: 
(retired, 1983) 



Dr. Nora Walker: 
Assistant Director, 
Elementary Education 

Elementary Science 
Specialists : 



NASA Educational Program 
Personnel : 



Authorized curriculum revision 
arid participated in solution of 
problems. 

Chairman School Committee, kept 

budget of department ^ and 

elementary science department 
from being cut from system in 
economic crisis times . 
Final writing of 1978 and 1980 
curriculum Elementary Subject 
matter cbprdihatibn . Writing 
of final draft of Criteridri Test 
Sixteen teacher members of the 
Eleriieritary Scierice Departmertt who 
wrote the curriculum draft (1980 
arid cdritributed heavily in the 
1978 outline of the program and 
who make the program work. 

standabie and real fo- teachers, 
administrators and sti*aents. 
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Chapter 7: Elameritary Science Program 



By 



Susan Sprague 
and 
JbAnhe Wolf 



Science Resource Center 
143 South Alma School Road 
Mesa, Arizona 85202 

Mesa Public Schbbls^ with 41,000 K-12 students, represents a highly 
diverse population with many etheriic groups and two Indian reservations^ 

Oyer 20 lahguag^es are. spoken as the primary home language. APP^?^5""^^®ly 

17 miles from Phoenix, the community is a mixture of apiculture ser>7ices, 
business, and industry. With over 29,000 elementary students, every type 
of ability levels handicap problem, socio-economic stjitas and attitude are 
included. Household income averages about $22,000 and bur average age is 
34. Only 8% of our students do not graduate from high schobl and 13% of 
our community are college graduates. 

Under our "old" program, each school in the district developed its bwn 
program for science. Most used the book Concepts in ScLehce while several 
schools used the SCIS prbgfam and twb schools had ESS materials. One 
school had twb special teachers "fbr intermediate science. • While schools 
had bbbks, materials , _ahd science, requirements ^ the rib assurance that 

science was taught. Teachers had to gather all of their own materials or 
skip the hands-on experiences ._ _ And, with no system-wide curriculum, costs 
for science ranged dramatically from school to school. Little or no 
teacher training was provided in the district and it showed^ 

Most teachers had almost complete freedom of what and how tb teach. 
Some principals were more involved in monitor ing th^ others sb, even in 
schools using SClS or ESS,_ there wa? a wide range of implementation from 
teacher to teacher. Some teachers were models of inquiry teachings some 
presented ^nforin^ition, others taught science reluctant ly^ and a few taught 
no science at ail. Even V7hen science was being, taught ^ it may have been 
taught poorly or in ways which were hot cbmpatible with how children learn 
or the nature of science. _ . _ 

As result, student test scores for the sciences Were low. Junior 
High scie.^-ce teachers cbmplaihed that students * were coming to them with 
pbbr science backgrbuhds and a dislike for science. Our teachers felt that 
they were not doing a good job in teaching science. We could see that our 
lack bf uhifbrmity was leading tb science learning of questionable value^ 
Students were leaving with the wrong attitudes, too little^ knowledge, and 
nb desire to continue iri science: We needed a change of curriculum as well 
as a change in bur instructional strategies. 
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THE BEGINNING 

In one sense the change to the hew program was sudden. One of the 
inath resource teachers in the district requested that his supervisor, Dr. 
Gerald (Mike) Mikesell, Director for Math & Science, grant him a half-time 
position for the following year. At the same time. Dr. Mikesell learned 
that Susan Sprague, ah ihterraediate sciehce teacher at ohe of the district 
scho61Si_ was resighihg in order t|> pursue her doctorate ih sciehce educa- 
tion. The other half of the original position was theh offered to Susah 
with ho specific job descriptibh other thah "Our_ eleraehtary sciehce pro- 
gram heeds help." During that sprihg ahd the following summer ^ Mike and 
Susan out lihed their plahs and hopes for a sciehce resource cehter. 

Without a cbmraitmeht to the program by Mike and Susan and the accep- 
tance of the pibgrasl by the superihtehdehcyi we could hot have succeeded. 
Dr. George Smith, Superihtehdeht of Mesa Public Schools ^ frequehtly jokes 
that his aim is to hire the best person for the job ahd theh get biit bf the 
way. He did just that and the freedom that we had to develop bur prbgram 
was essential tc its success. 

From the teacher's point of view, though, the prograin started very 
slowly. During the first year, teachers were told "Just keep, on 4oing wha- 
tever you did last yeer and we'll get back to you when ji?e get something 
ready.** Teachers who ware interested in increasing the manipulative mater- 
ials for their program contacted the resource center and were given materi- 
als as soon as they were^ available. These teachers were trained in how to 
use materials as well, -for the most part, though, these were teachers who 
already had a persohal "^bmmittmeht to ah activity-based sciehce program. 
As a_ result i the experiences they had with the materials were highly suc- 
cessful. Their success was bb\%erved by their fellow teachers who theh had 
a greater tehdehcy tb request materials fbr their bwh use. It was hbt hard 
to figure but. Our childreh liked their active ihvblvemeht with the SCIS 
materials as well as their opportunities tb db sciehce and make decisibhs. 

Ah accident helped make a strong point and speed us along. Although 
7th grade science , is a required subject, iii the spring as we were planning 
our Pjc'ograia, one of the junior highs inadvertantly listed science as^ an 
optional rather than a required class. Two of the feeder schools for this 
junior high are frequently used as matched schools for research purposes 
because of the similarity of their student populations. One school used a 
jaditional textbook approach while the other used the SGIS program. An 
uhplahhed but highly sighificaht research study emmerged. From the elemen- 
tary school offering the SCIS program, 96% of the studehts chose to take 
the "optional" sciehce course. _ Cf the studehts at the .school with the- 
traditional sciehce textbobk^ bhly 4% selected sciehce. This lucky sche- 
duling accideht was ah important factbr fbr einphasizihg bbth bur prbblera 
And bhe part bf a sblutibr. It was appareht that if likihg sciehce was bhe 
bf bur goals then SCIS was dbihg sdmethihg that the more traditibhal prb- 
gram was not. So, we knew our hands"dn kits would work; all we had to do 
was put theTO in the right places. So, we began designing a way to see that 
ail 29,0bb of our students had hands-on science. Since lack of materials 
is a frequent excuse for not teaching science, we decided to develop or 
purchase science kits which would have all materials needed. These kits 
would circulate from a central district office to each school . tack of 
materials would no Ibhgef be ah alibi. Gbihg slowly had .its benefits and ' 
one of the reasons for the program's success is probably directly related 
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to our use of a gradual hbri-threatehihg _ iniplemeritat process . By the, 
thitd year, when use cf specially desigrjr^ ^tb^^rarn kits was mandated, over 
90% of the teachers were already using tu/'^ than required. 

Durj-hg the fir??*- yea*, caries / s.ibps by grade level were held; 

These were prpbf/bly necessary bat v^^'r- ...c as effective as the individual 
or team training sessions which r^^Llo^Cd in later yearis . We have found 
that in a bhe-oh-bne traixiihg r.il. -^wion, usually in the teacher's own room 
with the kit materials the teacher will begin using, a 20 to 30 minute 
training sessibh is adequate. For Ibnger units, a second training session 
may be held later in the year. These training sessions norma ily occur dqr- 
ing the classroom day while students are at the media center, music, or 

P.E. _ _ • _ _ _ _ 

All state adbpted text books in elementary science were compared for 
content by grade level. Content kits were then assigned to ja grade level 
by selecting the most common grade level for that topic^ When two adjacent 
grade levels covered a content topic with equal; frequency, the topic was 
almost always assigned to the higher grade level so that supplementary 
reading materials from any textbook series could easily be read by their 
students. In addition to the content kits, kits related to the prbcesses 
of science were assigned by grade level as ii^ the SCIS science program. 

Once the grade level iisting_of_ content and process kits to be_ devel- 
oped was agreed upon, additional ESS kits were added to grade levels with 
a small number of kit topici. Wherever possible ^ connnercial kits such as 
S6iS, Silver Burdett, or ESS were used directly br adapted. When no com- 
mercial materials were available for a topic bh _bur list, a Mesa kit was 
developed. This was done with pur resource staff providing the original 
rough draft which was then field tested by classroom teachers. A second 
iwision was completed by the resource staff arid a second field test series 
wac; then run. In most cases, the final kit was developed following the 
second series bf field tests by teachers. 

After the kits were purchased or developed, teacher t.rai''-'*ns, usually 
at the teacher's \bwii school, was available before the kit ^ ^ ^^ Eveu 
now, after erch use, the classroom teacher is asked to e.v.^/--c:. '.nd make 
recbmmendatibiS for the unit's revision. These recommehdav.iwr,s lef.d to the 
next revision of the unit. Completed units are revised br supplemented 
regularly even now^ _ ____ _ 

Our superintendent has been universally supportive and aispreciltive of 
the job done. Although state budgetary laws in Arizpha seribusly restrict 
the amount of money available for education ^ car admihistratibri has been 
ailovJing whatever the budget could bear. Mbrebver, they have allowed us a 
great deal of, freedom and creativity in how to spend the money availalsle^ 
Principals at bur elementary schools have been supportive also. _Most of 
them wanted a strbhger science program aiid were glad _to A^PPC^rt a district 
program prcyidihg^ the materials, inc^tive, and instruction the teachers 
heeded. While admiriistratbrs and teachers we^ire criti^cal in estabii^^ 
the prbgraiti^ community support has been important in the continuation and 
expansiori bf the program as well. 

OUR PROGRAM 

Each teacher, grades K-6, is required to teach at least four kits per 
year including at least one each in life science, physical science^ and 
earth science areas. No formal studies have been done, but through the 
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Elementary School Review Process and through the* comments on the teacher 
evaluation sheets for the kits, it is apparent that the teachers are much 
happier with the new science program; Another indicator is that the aver- 
age Mesa teacher teaches almost twice the number of kits required by the 
district; 

bur 34 elementary schools vary in age from 33 years to "under con- 
struction." Every type, shape, and sizK of classroom is available in our 
district. Class size at the primary level ranges from 22 to 34 with a mean 
near 26. Intermediate classes range from 27 to 39 with most classes having 
32 students. So, we attempt to make our kits flexible enough to function 
well in any classroom arrangement. We have had only one negative experi- 
ence related to classroom facilities. This was in a poorly constructed 
portable where the teacher was valiantly attempting to do the Gases and 
Airs unit. The shaking of the room whenever anyone walked, from place to 
place was devasting to test results. Even in this case the teacher did a 
marvelous job of discussing experimental control and variables before 
switching to another kit. 

Materials are a key factor in making this program work._ Each kit is 
expected to _ contain all of the materials (except, normal classroom icems 
such as chalk> scissors ^ and pencils that the teacher heeds to provide 
the hahds-bh experiences, for students. Bulfe purchasing of these materials 
saves enor^h money to allow ^br the purchase of additional specialty mater- 
ials, tihile these specialty materials are riot essential to the success of 
the f.rbgram, they are very useful. Such materials as solar ovens , environ- 
mental energy simulators, arid a portable plarietairium rer.lly help eririch our 
curriculum. Also, the sharirig of ridri-cdrisumable materials such as human 
dody models, audio visual comporients, and' reference materials allows a 
smaller amount of these material; to be purchased than would be necessary 
if each individual school provided their own. This additional savings is 
used for the purchase of even more specialized items or for the teacher 
training component. 

While each school receives kits from the district office, each school 
also maintains a basic science kit which is checked out through the media 
center. This kit contains magnifying _ glasses thermbmeters ^ hot plate^ 
balance with weights, and bther materials as requested. This basic kit is 
for student or teacher experiments that come up bri the spur of the moment 
wh<:n ther** is hot time for materials or kits to be ordered frop the 
re*»burce center. .We are also makirig good progress on each school having 
its owii microprdjectbr . 

Each school has a delivery day each week when the kits or special 
materials, Requested are delivered. All animals pr animal units, are seht 
out chrough a special delivery system which Seliyers^ on Mondays and picks 
up on Fridayi. Once at the school, the individual teacher is responsible 
for distributing materials and cleaning up and repacking the unit when fin- 
ished, in many 'cases, part of the inservice session directly related to 
the kit will include tips on the most effective distribution ^Arrangement 
for those materials. 

OUR GOXlS 

Our overall goal for all students is tli^t they develip an appreciatiori 
for scierice arid learriirig and have the reasoriirig arid , eyaluatibri skills 
riecessary for active arid effective citizeriship. By grade level want 
students- to: 
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k. Explore the senses as a part.bf the gerieir^l readiness pirbgram 

•_ _ . . ._ * - s ^ 

1. Perceive and describe observatxons . 

2. Perceive changes and continuities in the natural world. 

t - • . . : 

3. Recognize and control variables in simple experiments. 

\ . _ ' _ _ - ._ _ . ._ 

4. Recognize the difference between observations and inferences in 
experimental settings. ' ' 

5; Set dp and understand clas'^if icatioh systems arid set tqs *and carry 
out simple experiments . 

6. Recognize and predict the cghsequerices of man's use of his varied 
environment.^ " - ^ 

^ur program has attempted to deal with ejich of these goals . Not every goa^ 
is incorporated into every kit but specific ef for-ts -at meeting these goals, 
are frequently ericouritered by students at each grade level . A variety 'of 
other goals integral to our science program .«re incorporated in various 
units. Looking at ' a sampling of units from the sixth grade curriculum 
illustrates this integration. In Gears & technology, we stress,, possible 
alternative futures and the need for adjustments on the part of society. 
Our Non-Urban Ecology unit deals with land use in Arizona and invbiyes atu- 
d^-nts in the multiple use problems df adjacent desert areas. Science 
related social issues such as these are cciHinon thrbughbut th§ curriculum. 
The Desert/Mountain Survival unit requires students to inquire md make 
practical decisions based on their khowledge bf the two environmental 
areas. Careers are discussed in many units such as the 4th ^gra^e Disease 
and Nutriti5n unit. We also consider value, ethical ^ -and moral aspects of 
science-related social isues. The Non-Urban. Ecology unit is centered 

around such issues. _ ^. * >: j- 

Teachers have their choice bf which kits they choose to use in^ order 
to meet the district gbals. As issues com^ up, additional update sheets 
c^ be added tb any kit that goes out, keeping them, closely ti^d with com- 
munity problems related to that topic. We continually foctis on man s;. res- 
ponsibilities to the environment and each other arid we use the cofflfflunity, 
riatural environment, and the students themselves as resources . Units such 
as The Desert /Mountain, Electricity, Disease & Nutrition, and Genetics spe- 
cifically allow students to study community resources and to use /themselves 
as foci of study. The student as an Organism in a .cultural and social , 
environment is a concept stressed whenever possible but is probably best 
exemplified during the school camping experience. 

Most kits offer a wide enough variety of activities so teachers can 
provide activities of an appropriate level for all their students^ Most 
intermediate kits also include one or more opportunities for students to 
become, involved in problems of their own selection. 



GR^DE RECOMMENDED CORE UNITS 

\ - - 

j( Beginning Senses 

' Science centers. 
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Sorting 
Growing Seeds 
Introduction to Animals 
Animal Centers 
Weather 

Chapges 

Aninaal *Life Cycles 

Energy 

Desert 

Variables 
Earth changes 
Starting From Sec s 
Animal Adaptatioa 

Machines 

Rocks and Charts 
Budding Twigs/Plant 

Puzzles 
Animal Study through 

Insects 



Urban Ecology 
Mystery Powders 
Man in Space 
Health 

^ Non-Urban Ecology 

Electricity 
Small Things 
Desert /Mbuhtaih 
Survival 

All students are invojvcdacti^ the kits. Student involvement 

in planning lessons and classroom naanagcment varies from teacher to teacher 
and from ' ■'.t to kit but students do naakc decisions and self -evaluate. Stu- 
dents set up and conduct experiments to explore^ specif^ questions. They 
discuss the possible interpretatibhs of their experimental results and con- 
sider what Experimental problems might make their results non-representa- 
tive. Studehts do library research related to specific science topics and 
work i^idependeiitly in small or large groups. they discuss and seek solu- 
tions for local environmental problems. 

'P*^ strategy irbst appropriate for this program is an inquiry 

approach where students actively explore ideas. Teachers facilitate this 
expioratimi by asking probiJig qU waiting for responses ; and accept- 

•^ng. withoiit evaluation, all responses. Teachers also spend much time 
merely observing sttfdents. As much as possible, teachers avoid giving but 
direct information or linilting a student's opportunity to define and solve 
his bt^'h problems. Inseryice teaches strategies , cdntent^ and management 
technique. Thrbugh inservice, our teachers develop a rationale for teach- 
ing science. This takes time but teachers have been moving iii this direc- 
tion over the last several years. 
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We 



have run many teacher education workshops i. of ^^^^^ district 



hour of district 



early release days. Others were 16 hour workshops for one 
inservice credit. these workshops "will cbntinue and in most cases nsed to 
be repeated many time? in order tS accbitibdate teacher reijuests . Howaver^ 
most of bur training is done on a one-to-one basi s in t|he teacher s own 
rbbm during a preparation time. Both types of training i&re important and 
are vital to the success of the program. r ^ wi 

Teachers need to be aware of how students learn and be comfortable 
with methods Of teaching with manipulative, materials . "Ihey need to know 



effectively With these as well ds with management ot materials. xi.4u.L^y 
skills and a positive attitude toward themselves, their |students, and the 
environment are essential as well. A knowledge base in the science area is 
Very valuable but can be picked up through the kits rather than inservice. 

Since the kits include a wide Variety of activiti^s^ the teacher is 
responsible for selecting from among those activities: |Soraetiraes^ teachers 
add additional activities appropriate to tl a class . jAnd, although the 
materials in the kit are gathered for the teachers, the teacher i^ still 
responsible for any last minute preparation and the distribution of these 
materials to students. We know they can it because/ support and mser- 
ice in the instructional area are available through other v*achers, the 
science resource staff, arid the teacher's principal. A visitor to one of 
our elementary science lessOris would see the teacher: 



V 



* Distributing materials to students 

* Vjrorklng with students on ah indi idu or Eitiall group basis 

* Questioning students about what i; ippening in their experimev. 

* beading students to develop possible theories 

* Recording whble group data 

* Sharing small amounts of fsctua L infb^mation or specific experiment 
directibn. 

* Leading class discussions 

* Listening ^o students 

* Supervising students thrbugh prbc 

* Helping students clarify their thought processes 

A variety of textbooks are used in i supplemental manner in bur pro- 
graft.. Tn most cases, these texts haVe been taken apart and -^bound _sO we 
have bc-oks like we want. A particular kit can ind'ode a variety of dif.e- 
lenc chapverr on the 3ame topic allowing for independent or group reading, 
i^pecific itudenc T orkbboks or information booklets for some stiidents haye 
been developed by the district as well. These are ^^^J^^^^ "J^"^^^ 

lo be taken home, allbWirig parents to become involved with the science 
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activity^ Alsoi parent volunteers are used wherever possible to assist in 
the hands -on _ aspects of bur program. they are absolutely essential to the 
envirbiiraehtal camping experience. 

yideb equipment is very important as a supplement to cur kits also. 
The district has a 16 mm film library and each teacher is given a listing 
of the films most pertinent to the kits at that grade level. The kits fre- 
quently cdiitaih a f ilrastrip cassette supplement appropriate to the topic: 
Whenever possible^ outside speakers £.re iBCommehded in the teachers manual 
for the kit. Tlie teacher can recta ve help in scheduling this speaker 
through the district career specialist. 

feel strongly that although the processes of science may be somew- 
hat seauenc'^d, it really makes very little difference, in most cases, which 
content ^ved at a given grade level is covered first or last. The student 
who har weather unit before the electricity unit is at no real advan- 

tage M- (disadvantage to the student who has them in thf» other or<^crr. In 
^^^^_?^ses concepts developed in the first unit can be used to enrich the 
second level: This flexibility of sequence allows kits to be widely used 
throughout the year. 

Our kits have been assigned arbitrarily to a grade level for admin is - 
tto. . e convenience tmt> because of the wide variety of activities in a 
given kit, it could easily be appropriate to the adjacent grade levels. 
Any school, as a total group, can request that their school change the 
grade level sequence to reflect teacher interest. Our only requirement is 
that the request come from the school as a whole and be considered a perma- 
nent chanj^e and not a one year special occurance. Any teacher, at any 
grade levels is also welcome to order a kit from a lowsr grade level since 
teachers at the lower level have already had the first opportunity to use 
these materials. Ah average minimum time of 70 minutes each week for pri- 
mary and 90 minutes for ihterme.. ate is required. Counting all the time 
is integrated iiitb other subject areas, this time is usually 
greatly exceeded. Quality is More importaiiL. than quahwity. However, 
through integration through other subjects, we hope each student wil? be 
involved with science every day. .Activities vary widely in the arount of 
time ti^y require. but probably average about 2 1/2 hours per week at the 
primary 1 ^vel and 4 hours at the intermediate level. 

EV LUATldN 

Teachers are lesponsiblr for the day-to-day evaluation of students, 
program i and Lslf. Both principals and district personnel do periodic 
evaluation in these areas as v/ell. We would likr evaluation of students to 
stress the use of t^cie^-i knowledge but this i£ a most difficult goal to 
inii^lemeiit since it makes paper and pencil tests more coinplicatea tc 
develop. In seme cases > actual written problem solving 4.e^ts have been 
created but, more often, teichers use direct observation of students deal- 
^^^se types of problems. lUg^ht how ^ Numerous simulation activi- 
^A^® ^^^^ .^^^J*^. ^"^^^P°^^^®^ iiitb th 5 kits in ah attempt to provide thr^.s 
^*yp?_ °^__®'!^^?^t±?^- ^ Students are evaluated through observation^ simuli- 
tions, problem chaiienges and traditional tests. 

Since our progimn^ began, the standardized test scores oh the Sequen- 
tial tests of Educaticn Progress rose from 47% in 1977 to 64% the last time 
the test was given in !:98i. Our students*^ willingness to volunteer for 
community work projects also has increased significantly. Our superin ^n- 
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resea^ch and evaluation department as well as a joint project between our 
resoviic>. center staff and the elementary education department at Arizona 
Stit- L'aiversity. We are looking forward to using the results of the§o 
SL-.idias teachers are periodically evalaated by the building principal. 
If help is needed in the area of science, the resource teacher for that 
school is contacted by the building principal. In rare cases, the resource 
teacher wii make, the first contact with the principal to discuss a teach- 
er's need for science inservice beyond that available to all teachers. 

Update sheets, completed by teachers, as Weil as the periodic revision 
of our units by our resource staff, allow most of our kits to be more up to 
date than the traditional text approach. Members of the university commu- 
nity m«.et with us periodically to review research and the implications for 
learning whicK we can apply in our setting. Additional evaluation of^our 
program has be ^n provided through our junior and -senior high school teach: 
ers who are highly enthusiastic about the increased interest and Process 
skilis damonstratcd by our students at those levels. We are^alsb delighted 
that student volunteers t-.r ecological school activities have risen 40% 
since the beginning of the program^ ^ - ^ ^ _ ^.-ir „„i 

Ir addition to the -vyluation Vtieets that the teachers fill out for 
every kit. the science c ro ^: , of the elemeni .iry school is reviewed per- 
iodically at eacn schoo^ -^ok at six major areas: 

SCHOOL SITE 

1. Does the school ha 3 the basic science kit available to al. teach- 
ers? 

2 Does the school have an outside iea^n^;ng are-, where appr or r late sci- 
ence activities can be carried ort without interf erring witn c. 
activities? 

3. Doe.s the school have a convenir"> yl^ce where unit;: being picked-up 
or delivered can be safely kept? 

4 Is there a member of t'- school staff who takes responsibility for 
delivered science mater..als until they are picked up by the appro- 
priate teacher? 

TEACHER PREPARATION 

t. Are te "hors familiar with tie scope and sequei ce objectives relat- 
ing to Ueir grade levels? 

2 Dc teachers contact the Science Resource Center When they teacft a 
new science Unit or rateach a unit Vch was not highly successful? 

3. Do teachers request almost ail of their science units at least ';eh 
days before they are heeded? 
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4. When student interests move away frbrh_ the teacher's outline but 
within the general topic, does the teacher make adjustments in the 
unit plan? 

5. poes the teacher have the science materials cleanr neatly packed, 
and ready for pick-up? 

have a year-long j&cience program of at least four sci- 
^^^^^^^"S St leaist dile biological unit ^ one physical sci- 
ence unit, and one earth sciencia triic p.lanried for their class? 

7. Do teachers have e ye^"^ health education program which uses 

kits, texts, (■'id project riiote posiciv^ health >'V7areriess? 

SAFETY 

1. Are proper safety measures taken Wi;enever each of the fdlldwing is 
used? Fire, Glass, Animals, ehemicais , Eiecrrical Materials. 

2. Do the children demonstrate ah awareness of the need for safety in a 
science - lassroom? 

3. Within ten seconds ^ can the teacher gain cbmplets attention of stu- 
dents? tS. 

jNSTRpCTlbN 

4. Are a variety of hands-on exper ierices used? 

5 Do students intellectually laaiiipulate ideas as well a physically 
raanipviate materials? 

6. Is the teacher more iikeiy to be in the rol? of ft guider and ques- 
tioner thah ah inf orir ^ttion giver? 

7. Is reading in science a procedure for extra exploration or informa- 
tion seeking rather than the core of ti.e sciehce program? 



8. Do students do iridepehde: ;b-ary research related to sciehce? 

9. Is adequate instiuctior spent oh sciehce? 
IG. Are plants and animals well c^red for? 

11 Are outside speakers renrts^vting various jcience related careers 
part of the instruction?. 1 program? 

12. Oc teachers assist students in recognizing the relevancy of f -ience 
cbhcej^vs f daily living and to possible future career areas? 
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DiSTRieT SUPPORT 

I. ir. the support from the Science Resource iSenter adequate in tHa fbl- 
iowihg areas? Delivery Systera, Unit eontent, Equipraenti Unit AV 
Support, Traiiiirigi Special Requests 

STUDENT PROGRESS 

1. Do 80% of the students reach the individual unit goals set by the 
« eacher? 

2. Do 80% b the students reach the district goals for their grade 
le\7el? 

This constant evaluation at all ieveis—eonfeined with continual revision 
insuies relevance, perraansnce, and that science will be taught. 

Responding to connnunity change is a difficult challenge but having the 
kit-type format allows traditional update sheets related to community prob- 
lems to be added ar, any time. The conununity student profile is not neces- 
arUy changing although it may shift from one component to raother at a 
siVen school. The flexibility of the Student activities in the kits helps 
teachers to adjust to this change. Resource teachers are also very sensi- 
tive to this type of shift and work with teachers on a one to one basis^ 
Resource teachers frequently substitute in the classroom so ttiat the 
teacher can make visitations with a master teacher in a similar situation. 
We are w5^king to incorporate eVen more experiences where children at.empt 
to solve real problems. The more meaningful the experiences, the more^we 
believe they will lead to student growth and understanding. The district 
level administration prov-'i'^s both financial and moral support for the pro- 
gram. The school adminisc ration provides leadership motivation and support 

for the teachers. - 

In hiring teachers. Mesa's personnel c:-partraeht Uses a commitment o 
buraah welfare and progr ; as one of their screening instrumentr . 
not a probleai with the vast majority r-f our teachers but, wh»-r: x ... , ^ 
resource teacher «nd princi^ -1 of tii-. school work togethr : produce 
change; This suppcrt is vital. OUr support model calls for e district 
director and secreta-^r plus one science resource teacher and one sci^nc^ 
clerk for each high lool and its feeder junior high and elen(.r.itO--y school 
(anproxiiately 10,000-11,000 students.) T>ie resource teachers ere respon- 
sible fo^ curriculum devtlopraeht and teacher training. The science clerks 
are • -sponsible for order Lng and fflaintaiifin*!: materials used in the scionce 
kits. Most administJcators in our district are suppor.t^lve team members as 
well. They are viewed by their teachers as mentnrs mjre than etialuators. 

Costs for t'he 82-83 school year including _ he ■ial'iries for all staff t-i 
members o£ the science resource center and all -.^v" ffiaterials purchased, 
'-oth cnrisumable and supplemental, works out tc r. cost of $2.89 per pupil 
for the 29,000 elementary .udents. As we ntiiiuall revise kits, we 
become more opti:-istic about what go.J.s we ca., cover. In the first kits we 
attempted to rovida . U.ii Is-on meuiir . 1 i ive kits for students . Since thei 
we have moved o". in.-.adc careei education and problem solving goals. 

Now we are atcemptJng co nake our kits even more resporsive to local cpmmn- 
nity issues ant to provide evaluative te-nniques involving higher levels c. 
thinking. 
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Input frdm prcfessibrial organizations has been vital in updating us on 
science, trends and current research. It has also been important to knov: 
that others in Arizona and hatibhwide share our concerns. 1 believe every 
elementary school library receives a copy of Science and CHildlren; Other 
prbfessibhal journals are used heavily in our junior and senior high pro- 
grams but Science and Children is def inately the most widely read and ase- 
ful journal at the elementary level. 

In bill district teachers have to use the program. The resource teach- 
ers have the respohsibility of seeing that they use it most effectively . 
Teachers frbm other districts have begun to use similar programs or compo- 
nents of burs fbllbwihg oh site visitations . to our resource center. We 
iiave worked with teachers from many bth^ir districts. We are presently 
working toward develbpirig units that integrate directly: with other discip^ 
lines by involving st i Merits in brbad problem areas. I hope to see addi- 
tional movement in th:'^ difectibri. 

If we wanted the program to fail we would redure br elimi.\i.^:e the num- 
^^^9^^^-® teachers and give every teacher a classroom set of 
science books. But, if you wanted to establish bur program' in your dis-"^ 
trict, a visi^ ^° J^^^^®^ would be really iiiportent. Once a dis- 

trict had made a commitment to the program, I would /.Jvxse them tb be sure 
that an apj: -^pria^te inservice component was available and not tb attempt an 
ov€ir'-5aht i plementation of the program: A district should allow fbr a 
gradual i_urnov:3r to the new program as neachers became trained and comfci-^ 
cable.. 

The biggast rewards for teachers is students reacting positively and 
successfully to the science kits. Teachers, also seem no appreci-^r.e that . 
much bf the gathering drudgery has been done for them allowing them more 
time for plaririihg and reaching lessons and cbmmuhicat ihg with parents. 
Several Mesa teachers have received recoghitidh thrdughcut the awards pro- 
gram for bUtstaridihg elerjehtary science teacher given by the Arizdna Sci- 
ence Teachers AssbciatibTi. Teachers whb have been recognized by this grdup 
are Perry Montoya, Norma Herbbld and Jbari Gbar. Other teachers have been 
ask^d to present wor^^^hops at state level science meetings. Virtually aii 
of our re?=:oorce teachers have done this as well. ; 

^Our program was inspired/ develbpad/ or supported by: 
Dr. Gerald MiResell. Original Director, Mainstay and 

Inspirai:ion of the Program 
These members of the supc v ^..tendency have provided strong support fcr our program 
pr. Jim Zaharis 
Dr. Doug liarnrird 
Dr. Doug Vance 

Dr. Susan SpragU<^: Present Director and original resdurce ^teache 

Sarah Bajc^vin Teachers whb served in the 

Noj'ma Herbo^d rd.:Ating i.ble bf resburce science 

Jerry Swelt ter teacher. Their vital leadership 

Charles ar dp:ye loped our kits , trained 

JoAp.he Wcif tsacher-, a. Produced special 

Ruth France projiict:, suci ^3 envir -mmental 

Bob Box education days, schoc 1 campings 

Tom Shuster and cure'" project. 
Bi;; Srnith 
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Chapter 8: Eleniehtary Science 



By 



Roger Spratt 
Suzahhe Kelly 
Luther Riser 



\.iies Corhtnuhity Schools 
12D South Kellogg 
Ames, Iowa 50010 



Located in central Tbwa thirty miles north of Des Moines, the state 
capital, Ames is ninth in size in the State of Iowa with a^populat_ion of 
46 000 The city serves as a retail center for a population of 'O^OOO. 
iowa State University, with an enrollment of 24,000 and staff of 7 000, is 
an integral part of the community performing major functions in the areas 
',f teaching, research and extension; and providing a ^road range of educa- 
tional cultural ^nd athletic programs and opportunities for the conmranity. 

In 1974 87 percent of the people age twenty-five or older had com- 
pleued twelve yeurs of school and 44 percent of those bVer twency . ive had 
completed four years of college. Almost two-thirds Of the persons :icluded 
in the civilian work force were employed in professional, technical, manag- 
erial, or iidministrati e occupations . More than one-half were employed in 
ibvcrnmrut posit^'ons. It would be reasonable to assume that ^hose figures 
Ire stxil representative today. The median fmiiiy income in J974 was 
SIO 1?6 but is estimated to be Over $20,000 now- A recent^Ccmmunity 
revelopment Survey indicates a projected steady growth for Ames witu empha- 
sis on the city's poten-i-il as a cultural and convention center, as well as 
a pTOVJinst health care cerit^i^ j-j- 

The school district an enrollment rf ^,800 with teaching staff 
totalling 290. Facilities include eight elementarv buildings, two jcmior 
high buildings, one senior high, and one specia'. ^^^ation facility which 
serves thirteen communities in ad.' it ion to Ames. The^chool district has 
been a^iorg the highest spen ling in thi. sta.:t and feontinu'is to enjoy good 
comrru-Uty support. Ames students are well- above aVera,-., with achievement 
levels standardized tests constantly showing grado Isv^l averages above 
the 90th percentile level. Specifically, the Iowa Tests of Educational 
Development results for grades nine a:,d eleven in 1?82 found our ^mean 
scores at thr. 9<iih percentile on national norms o.^ every subf^st^and the 
composite: ^ass size varios with an average of . pproximaf^ly 24 at the 
elementary level aiid virtually none abova 30 _ _ 

Having class sizes that average 24 sti ents, socc of whc^^have been 
mainstreamed from LD. EW',, and ED as well as physically 4x-ab]^ !^!!' 
contributes to a heavy burien rn the elementary tcachor of science. Addi- 
t±on.illy, TAG student.^ also m .instreamed, creating further stresses 

upon teaching at -t.Uvles . 
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the elementary school staff is made up of 104 classroom teachers, 79 
of whom teach science, some in departmentalized programs. There are 
aporoximately the same number of math teache5|p serving the K-6 prc^i c^ii. A 
science coordinator assures af ticiilatibh of tl.j. program K-12. One special 
feature of the program is our out loor erivirorimehtal. education prb.^'-var* which 
was developed eleven years ago tb'prbvide a cbntrpllud system for le&rniiig 
outside the classroom. The prbgram has beeh highly successful arid is just 
one manifestation of the school's concern for science educati.,. for all 
youth. Another u: ique feature i$ the Ames Hi^h Prairxe, a twenty-height 
acre living laborai-bry near Ames Senior High School that is used by numer- 
ous elementary classes for field trips and ecological studies. Elementary 
teachers also use the city parks that are within easy walking distance of 
nearly all eight elementary buildings. 

Our_"old" science program consisted of SAPA-il modules i'or grades K-3 
with ESS and teacher prepared kits for grades 4-6^. Ill _?^ctit ion, some 
teachers. were still usrhg the 1962 text, Concepts in Science. Since our 
program lacked a scope arid sequence other than ESS kits being scheduled on 
a six-week rbtatirig basis and ""S modules of SAPA-II being assigned to each 
grade level, teachers really Qj-d not have a good perspective of what was to 
be taught arid at what grade level it should occur. The program was taught 
exterisively by some teachers , Tess by others^ and some for a variety of 
reasbris did riot bother w th the kits^ On paper it was supposed to be a 
district-wide program, but in practice it was more likely to be accom- 
plished in select elemen::ary buiiding and classrboms. 

While the prior program was supposed to be a "hands-on approach to 
science, through classroom visitations and_ persbhal contacts the scierice 
coordinator, along with building principals ^ was able to ascertain that 
"hands-on'' science was in serious trouble in the scierice curriculum. If 
]ittle or no science was being taught in a particular class or an entire 
elementary bui lding,_ tbon we would be hard-pressed to say that classrooms 
at the intermediate U% el were really salf-cdntained. 

One result of )r prbgram is that there is more departmentalizing 

ia grades 4-6^ enabKri^ J cb strengthen the confidence md backgrounds of 
f^^er elementary teac.iv l while improving science ed^caj: ion in more class- 
rooms at the elemeritary IviVel in Ames^ A teacher preparing one unit^for 
three classes appears to be more effective and efficient than if each 
teacher pr^p-oares their own imits . Self-contained classrooms were, in our 
bpinibn, one reason for the limited use of kits for activity-based scierice 
and was a result of teachers not really knowing and understanding how the 
kits were to be used. More science, specialists helps us solve this prbb- 
1 em . : _ 

With the lack of a scope and _ sequence , scierice iri the elementary 
schools of Ames allowed for a great (Seal of latitude on the part of teach- 
ers . Furthermore, nbt having any deflriite time allotments for the teachin,^ 
of science at various grade levels gave teachers a great deal ?f discretion 
on what the curriculum shbuld be arid how they would tcscb science. This 
type of teacher flexibility led tb nUif:*5rous gaps in an eiem^eitary student ' s 
science education. Sbme teachers , arbitral iiy ox otherwise, omitted sci- 
ence frcT) their grade^level curricuiums^ 

The r^eed for a new program did not really become a-.^paren-c until the 
cbricerris bf teachers were finally heard after numerous vis- cs to slementary 
scierice classrbbm by the science coordindtor . Over and oyer^ t^^Vchers were 
sayiA-lg, **Give me Lome help:" i'f you as^.ed them wbri;. kind or help tasy 
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desired, they would invariably say^ "Give nie sbnie guidelines on what to 
teachi how to teach sciehbe^. arid firid us_ some, material that enhances or 
encourages the use of SAPA-II modules or ESS Kits." It was riot that they 
didn't or couldri't teach science ^ rather it was _ that they felt a rieed to 
know what should be taught arid for what grade level it was best suited. 
This lack of teacher confidence iri teachirig scierice surfaced many times. 
Elementary priricipals were also beirig pressed by their teachers tb\ give 
them some assistarice with the scierice curiculum. So, we held a series of 
grade level meetirigs to discuss their cbricerris , needs and ideas. Numerous 
sessions irivolyirig curriculum mapping were used at this point. 

Kridwirig that students were being shortchanged iri their science educa- 
tibri was an important factbr fbr Roger Spratt, the science coordinator , 
desiring tb imprbve the scierice curriculum for all students. Having class- 
room teachers cbristaritly sayirig, "Give us some guidance and help," provided 
additional impetus tb make sbme changes. Finally, a few teachers began <.to 
say, "We will help make changes if you will help as use the resources avai- 
lable to us." A better understanding of the teacher's time dilemma also 
contributed to the desire to improve our science curriculum K-i2. We have 
constantly expected teachers to teach more curriculum in many areas without 
really providing the time for it to succeed. Streamlining our curriculum 
thus really became a necessity rather than a luxury. 

PROGRAM DEVELOPMENT 

Many teachers had a large p^rt in the developmerit of riew curiculum for 
elementary science.. Dr. Luther Kiser provided the backgrburid for our cur- 
riculum mappirig efforts as well as givirig us suggestions fbr a timelirie to 
complete bur scierice curriculiun revisibri. Further, he explained what some 
of our parameters might br with this task. He provided guidance qn such 
items as time, finances, ourrerit material available and specific^ 
talerits critical to this task. The science coordinator's classroom visits, 
teacher-to- teacher contact, and a i-?"-*!! ?r°°P__°^ teachers wanting to 
itiprove the program all served to provide the initiative for making 
changes. Understanding the teachers' concerns in light of their respective 
classroom situations also played a major role iu setting the stage for 
improvement in the science curriculum. 

We spent almost one semester mapping our curriculiun, tryirig to der'^r- 
inine what was or was not being taught.. Coricurreritly ^ we also were develop- 
ing and \ipdating our K- 12 science, philosophy tb have it i5arallel the schbbl 
district philosophy. This developmerita;' process irivolved the classrbbm 
teachers exterisively. Much of the work was dbrie thrbugh the K-12 Science 
Vertical Committee arid subcommittees specifically staffed by elementary 
p^.:rspririel. This verticfi.1 cbniimittee hap representatives of every grade 
levelj a prAricipal, arid the scieiive coordinator. 

Our assistant super interident, Dr. Kiser, spoke to ocr vertical commit- 
tee ori the basic process of curriculum developnicmt . Then State o: Iowa 
Science Consultant, Dr. J xck Serlovich, 3t»d an kiiervice session using the 
Science Curriculmn Revisj Tool developed by teachers in Iowa. Using por- 
tions of this curriculum tool, we then began to determine & b?3'?nning scope 
and sequp.nce. for our K-i2 science program. Ar. a result of these efforts it 
was decidaci the most serious problem _ was at the elemeritary level of 
in^rtiC^^ctira. Thus, we ccnpleted our philosophy ^ set three major goals, arid 
deuericihec^ the objectives for thft respective ^rade levels. Theri we set but 
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to investigate what materials might, solve bur problems and lead to bur 

goals ^ ' - - - - \ 

Our admihistratiph provided encoiiragemeht by funding iriservice time 
and by providing staff meeting and curriculum writing time in the summer 
mbriths . They also seemed to understand the current needs of science educa- 
tidh in the school curriculum. The sciericie cbdrdinatbr met with all eight 
elementary building pr ..ipals tb discuss v*hat type of prbgram We should 
niirsue. By iirian 7i;'is agreement, they deci ixid to retain "hands-on'* science; 

le blending in appropriate print matei They each agreed to spend 
one day themselves on iriservice training ' the new program prior to the 
cnservic^ day prbvided for teachers. I ^ 1982, they spent an addi- 
tibrial two hours learning about new n^iuiition itaterials that were written 
duririg that summer. TUeir continued uiilingness to call upon the services 
of the science coordinator when they perceive a problem in science instruc- 
tion is an added bonub illustrating their continued support . 

Inservice meetings for K-6 eiement/iry teachers of science were sche- 
duled upon completion of each writing team's materials. Science vertical 
committees continued to meet and a K-6 subgroup was established for other o 
meetings. We established procedures ordering and receiving consumable 
materials and began an elementary science newsletter, THe Corfipbst, . for 
vjritten communication to teachers in the classroom. This provides contin- 
ued assistance with the teaching of science. _ 

Perhaps the uniqueness of pur program is that so much of what we dj.a 
was for r.eachers first, and students second.- Although this aright seem like 
we are not concerned about individual children^ the exact opposite is triie. 
From the beginning we recognize that tb bririg about change in science 
learnings we would first have tb bririg abbur change iri scierice teaching. 
Therefore, bur primary goal was: What cari we do to help motivate teachers 
tb feel cbmfbrtable tb teach science? It seems to be rare to find the 
majority bf elemtritar.y teachers as comfortable teaching science as they are 
teachirig reading. Therefore, we felt our program must deal with teachers 
as well as studimts. 

^ UR PROC .^M 

For the most part, we ha^ e xcelleht physical aspects for all class- 
rooms. Tlie major disadvantages would be that many rooms ire \ erv small arid 
lack storage. Foi this reat-.orii a major part of bur ijrbgraia. whxch was the 
developTient. of th*^. guides^ has eliminated piles bf clutter and disorganized 
supplemental mateiials. The prbcedure fbr brderirig supplies and mai:ciials 
is excellent. Tlie materials arid equipmerit can be in a classroom on.\y when 
they are needed and theri serit tb other classrooms. When not >n use they 
are hbused iri a ceritral location for the district: Each teacher has activ- 
ity-based kits available, but does not need to provide sl^^rage^ Classroom 
sets bf texts cire kt.pt in rooms for grades 3-6. Consumable lab materials 
related to u-sii of the text can be ordered in ad-^a ;;e and kept in the class- 
room as well. individual teachers have the option of having alumirJoi foil^ 
straws, vinegar, and other supplies stored in their rooms or delivered spe 
cificaiiy for a particular unit or lesson. The c'Lasrooms. are not really 
unique- -just the guides and central organization of materials. 

Kits aid in that organization. By having kitsj^ teachers avoid wastirig 
tims doing preparation for science class lessons. For example^ Unit 4/7 is 
about oceans. The guide provides a map 'f the world's bcearis savirig iridi- 
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vidua) teacher time; ^ Most fourth grade classes now have a reprbdiicable map 
of the nceans; This does not Se^lp every fourth grade teacher will use it, 
but ii needed it is there. The kindergarten -science guide cqritairis an 
activity on habitats. • Most primary teachers do have pictures of animals, 
but it IS sometimes difficult to find the exact pictui^es you want or pic- 
tures of the exact size you want. Now, they have them. Many of the wbrk- 
sIk 3t -iges in the first grade guide for science were correlated with other 
: ^'•>iines , For example, the worksheet oh the "Senses" activities cbirre- 
: with the first grade reading program. Math skills are also cbrre- 
iated. The guides are being used because they are helpful tb teachers and 
motivating for students. _ 

Each elementary school has a media center which is equipped with film 
projectors, filmstrip projectors and computers. Each science g^idehas a 
film review sheet to encourage gathering bf infbrmatidfl films for dis- 
cussion purposes. Staff ^members are invblved in computer c^i^^ses so- that 
more use will be made of these resburces . For example^ in the 6/Nutrition 
writing done this summer, referefiPce was made nutrition progr^ for the 

computer. Not all schools have the same software^ but the direction is; 
given for teachers tb view the possibilities ^nd use them with their 
classes. We chbse a text to provide a skeleton or framework; of learning on 
which we can base all other iea^rning activities and experiences while the 
science guides provide clarity and conciseness aiding teacher preparation. 
If the students study "astronomy" for several years, what dif f er_ent_cohtcnt 
will they have in fifth thaw they didn't have in fourth grade? Thus the 
guides reinforce the sequential growth of learning but still permit flexi- 
bility, such as use with our classes which- are multi-aged. 

Further uniquenes comes from the prgahizatibh . If we ch^vnge texts, 
many of the guide activities can be quickly rrcbded arid rearranged for sup- 
plemental materials for a _ different uriit b: tbpic. For example, if a 
teacher wants to use the solar ovens which ar*^ «^'/ailable, the teacher might 
offer experiences during a study bf energy or nutrition^ If the teacher is 
working on growth in irivestigative skills , r:hr niight compare so latr ovens to 
conventional or roicrbwave bvens . Another po/:^;t' ' iity woul- be using solar 
ove-3 to prepare fbod fbr a class party; Th*; r ^>.f .'-tion? >^ use of solar 
ovfshs could be rearranged in the guide, de^:^ .-^ .-^ apc.^ i^n^cher rse and 

riced. ' 

A majbr task in our program was for the science coordinator to develop 
Lhi K-12 science budget. Tliis means that the best usa bf money has beeri 
^lade available to particular schools and classroom. As a result bf this, 
we have excoiient roaterials--ihcluding micrbscppas i_ Uuman tbrsbs, and 
balances which are not always in elementary schools. T?? ^ scierice cbbrdina- 
tor is o^i^ available on -i two-fifths time basis but ..es visit classroosns- 
and s available daily fr<r_ professional as.sir'.arice. Roger also serves cs 
chaixp :^'ion of the Sciun';e Verticil Cbroinittt'. CK-12) , brgaiiizes service and 
malht3iian(e of equipment, arid provides directibn f^r staff. We also have a 
staff memb.-r who wo?;k:> p^rt time doiivering and retv^rning science kits' ^d 
cracr district mat eri V ''ih are bcused l:i a central storage building and 
available fbr aiiv e-vemeritary teacht^x upcii request. The science coordi- 
ht tor alsw keeps mat ^rialt^> in goon repair so that initial cost is not 

w^.ti^ed. __ _ _ 

Each teacher has a -:ear:ner's manual for thci text and a science guide 
wi xtten fbr chat grade level by our district writing team. Ir addition^ 
teachers in gxadf^s 3-6 hsve ciasroom sets of texts and a copy of the text's 
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activity bpbk and evaluation'^ materials . EaclT^eachex also has the ptibn 
of requisitioning and storing consumable materials for the year. ^ some 
bui'ldihgs this is done by individual teachers ^ arid in other buildirigb v .v.re 
is a central storage area for science supplies fbt that attendance ceriter. 
A request form indicating item arid quantity is sent to the science. cbcrd I- 
haXbr who supervises the delivery service. Frbrii here on ^ individual teach- 
ers handle their hands-on lab experiences in a variety of ways^ baVied bri 
their room ass ighraerits ^ particular students^ arid teacher preference. Most 
teachers encourage students to help Qrgariize _ their labs arid be responsible 
fpr the jnairiteriarice arid use of their/ materials . The guides recbmraerid that 
clean-up be a part of the stiideri^'s irivestigative experierice. 
Our science guides, written by teachers ^ provide: 

*Goals and objectives for each unit of study providing guidelines 
for what content should be taught at each grade level , allowing 
for our diversity of multi-aged classrddras and raairistreained chil- 
dren. 

*e6rrelatl6ri with kits in a unit of study. Study gui^ss are 
given for some of the kits. in other cases, only suggestions to 
^. use the kit are given, aiid teachers* guides are avsiiabie with 
the hands-on materials. 

summary chart for; safety, nutritibn, dental health, 
substarice_ abuses disease pi'^eyeritibri ^ arid huniari growth arid devel- 
dpmerit. This chart directs the teacher tb bther print materials^ 
models i prepared kits^ arid a variety of sources available thrbUgh 
media ceriters or the ceritral storage bUildirig. We have already 
revised nutritibn into a separate sect'cri, arid have plans to 
revise the entire health section next year. 

i nformation on the use of microscopes , metrics films , and other 
cross-grade level information. 

Our General Goalt; are for ;students to; 

Apply sc*ehce processes as a part of basic learning. 
Communicate knowledge of natural pHehbmeha: 

Use scientific khowjedge in comprehending the impact of science 
and technology on the individual, culture and society. 

In meeting these go^ls taany units focus on human adaptatidn arid 
futures. For example, our energy Unit 6/7 deals with decision making about 
energy issues while ^nit- ^yNutri^ij^n has an act i J on world hctageir. 
Sixth graders chose representatives to attend an **i*il never Smoke" citnic. 
Representatives share information with their classmates as part of Unit 
6/1 . Urit 6/9 deals with pcilation. We have role-piaying activities 
relating nbllutioh tb our district's water source. Each guide has infortia- 
tioh on huu:an growth and development, safety, and substance abuse. 
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All the xtivity-based kits and many' cf the activities in the science 
guides emphasize inquiry sU il.-= and processes. These . activities aie an 
ihtegral part of each unit bt topic 3f study. The suicie.'=. provide an 

ihfusi-^' of curriculum dis ipUnes; For example, observation of animal 
movemerif in Unit 5/1 is re)i:tad to a language arts activity dh proverbs of 
animals, stressing literal and figurative meaning. Unit 5/4 on 'the human 
body has ah activity on skin and fingerprints. Suggestions are made for a 
follow-up activity with "unknowns." Unit 5/2 on matter has several activi- 
ties involving cdnsumer rese.'.rch and recording of data. 

The guides provide examples of careers as well. Ah awareness for the ^ 
teacher triggers individua! activities and experiences . Unit 5/9 on plants' 
has Students investigating career possibilities with plants. Unit 6/2 on 
microorganisms has a deductive r-easoning activity which provides insight 
into the role of workers at the Center for Disease Control. Unit 2/i has 
students dealing with viewpoints of agricultural workers. Students have 
ecology experiences with all-day field trips to nearby facilities and con- 
cerns for the environment and environmental careers are dealt with at all 
grade levels. 

i'eachers make good use of the local resources in providing a curricu- 
lum relevant to our community. Iowa State University provides many oppor- 
tunities fo^ expertise and activities in the guide stress many experiences 
meaningful for students of «mes . For example, energy units asks students 
to figure the electrical r^.e-s for our city and monitor ways they conserve 
energy, encouraging an activity with parent involvement. In another unit, 
students cire encouraged to play "soybeans", using a crop for our area. 
Unit 4/4 on minerals, rocks, and fossils encourages a field trip to a local 
area to find bracliidpods dating to the late Paleozoic Era. 'Unit 3/4 deals 
with simple machines and those used by school workers.. 

Because the framf-.wcrk involves a text^ the curriculum guides are 
organized around a problem-centered approach rather tliais a topicr concept 
core. However, the activities and experiences whicL. relate to the concepts 
are problem-centered. The continued emphasis on relevant hands-on experi- 
ence structures the science and provides for diversity and opon-endedness^ 
Inci -dual teachers are greatly encouraged to take the students beyond^ the 
conc<ot or skill and into applications. "How does this relate to. . . is 
a rr -^or part of our science program. _ 

Our classrroms at the elementary level include students j^iv^'Ptreamed 
from mentally disabled rooms and emotionally disturbed self-cci.tained 
classroom.. Talented and gifted student and learning disabled students are 
involved in pull-out programs , so usually chey-^^lso would be. in the science 
class Students leave for band lessons^ speech therapy, and guidance 
counselor Visitation as in any school. For these reasons, the science 
guides are flexible, nrrviding materials to be used aS Worksheets,^ learning 
center materials, lab station references, make-Up, and worl: summaries. The 
|Uif<eS are extremely helpful in reducing teacher preparation time so that 
direct contact can be made vfith students. Lessons include optional and 
r^lrted learning experiences to meet individual differences^ 

Teachers are encouraged to provide a variety of learning experiences 
and activities were written so that the materials in the guides could be 
used ir large or small groups or with individuals^ However, the organiza- 
tional pattern for the teaching method Is as diverse as our teachlers . Many 
ot our -.-iachers felt the "alphabet curricula," such as our ESS Kits, by 
themselve'- d^d not always coincide with our understanding of Piagetxan Psy- 
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choiogy; We feel our **new " program better meets all developmental areas 
of our children. Of course this must be assessed by individual teachers. 
We do feel strongly that we are working toward our General iSoals and our 
more specific Educational iSoals. Our Educational Goals include enhancing 
student : 

Confidence 

-from a feeling of self -worth 

^'^from having pride in work well done 

-from self -discipline 

'-from experiences in physical activities 

Cdrtipetehce 

*iri reading arid arithmetic skills 

^^iri skills of cbitimiirii cation of irifdrmatidri, ideas, 
arid feelirigs 

^*^iri Use of concepts and ideas of mathematical, physical, 

natural, and social sciences 
^^in ability to interact with other people and with the 

total environment 
^in ability to gather and to evaluate ideas and information 

from a variety of sources 
*^in ability to apply knowledge and ideas both to new and to 

routine situations : - 

"^in one or more individually developed talents, interests or 

skills 



Cdmpassibh 

'^td listeri with uriderstaridirig td ideas df dthers 

*td respect assdciates at hdrtie, at school, everywhere 

*^td understand and respect persons with cultural differences 

"^to be sensitive to the needs and desires of others 

*to be aware of the effect of actioijs on our physical and 

natural environment 
*^to behave responsibly 

Curiosity 

^fbr always seeking information arid ideas--for lifelbrig 
learning 

'-for questioning ideas arid coriclusibris of dthers 

*fbr uriderstaridirig the effects of riew everits arid ideas 

*fbr firidirig a Idgical explanatidri fdr a prdbleid 

*fdr predicting and evaluating the probable effects of 

dwn effdrt and those of others _ 

^fdr developing interest in the arts and humanities 
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Creativity 

-in imagining better uays to me>t challenges 

*iri developing a new synthesis of skills and ideas to fixpress 
feelings 

^»in combining ideas and information to extend knowledge and 
compability 

From the beginning, we recogni?^-^ that to meet these goals and to 
bring about change in science learr j-".^ we wouid^ first have to bring about 
change in science teaching. Thereto our primary goal was: What can we 
do to help motivate teachers to t< • i c otnfortabie teaching science? Our 
program is designed to provide a vai "-y of activities to encourage teach- 
ers and students to apply information towards various scientific, personal 
and social concerns. Further, the curriculum evol ed in the correlation of 
science education with other learnx^ig experiences which children have 
throughout their school day and beyond. 

The content includes concepts cbvei .^d by _ the _ ♦ivixts as well as pro- 
cesses and skills developed through activity-based lab experiences. We 
believe the factual concepts cbhtribute to ah_ organized scope and sequen- 
tial approach, to science learning, _while the kits provide opportunity for 
growth in problcm-solvihg _skil Is . Through other activities^ such as ecol- 
ogy field trips (project ECO), cbriservatibri camp (for sixth graders), and 
participation in energy awareness days, we are emphasizing a balanced 
approach to the traditional science disciplines and, at the same time, 
working towards application of knowledge aiid skills in resolving relevant, 
scierice-sbcial issues. 

In most cases teachers are the planners of the lessons while ''Where 
have they been and where are they going" are the responsibility of the dis- 
trict and implemented by the teachers. However, individual lessons involve 
a variety of student participation and input. Labs provide the opportunity 
for students to organize their materials ^ control and manipulate their 
variables and record their data. Viewing films involves di.scussioh after- 
wards. Satellite areas of study or divergent jpaths to be pursued are ini- 
tiated by either teachers, students or both. Individual students are eval- 
uated twice a year on progress in areas such as relatibriships to peers, 
relationships to adults, cbritrbl bf behavior, direction of learning, use of 
class time, arid self-cbritrbl in/ formal and informal situations. T^fse 
areas certairily suggest that the district encourages teacners and students 
tb work together in teaching/ learning task organization, commitment and 
evaluation. 

Teachers are encouraged to do their ' own planning and organizing of 
science experiences to meet the needs of their students. The teacher wh6 
is less confident (or who has more preparations such as in a self-contained 
classroom) or who is teaching a particular grade level, for the first time 
will probably use the science guides a great deal. The more exi5eriehced 
teacher will use the guides as starting points, for units ^ but adapt :fbr 
both teacher and students needs. __ For example^ the teacher may thirik, "Oh, 
great. This ^ives me ah idea. However ^ I want tb combine thesis twb wbrk- 
sheets and add ah activity that I've beeri thirikirig abbut." That teacher 
would then produce a related experience that had a fbundation in the' guide 
but was made better. The beauty bf the whole system of the guides is that 
they are designed tb be added to and taken from, as well as organized to 
entourage further brganization. Worksheets are coded for easy access; 
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Three-ring binders with papers written on only one side provide for easy 
filling by topic, the guide is not the curriculum through; our curriculum 
is the dynamic interaction of a conscientious teacher, the ideas in the 
guide, and a classroom of students. 

Inquiry methods are necessary to the j*i.rategy of our program and we 
cbhtiriual ly reinforce that strategy. The us^^ of experiences in reality, of 
harids-bn experiences, of group: sharing as wel 2 iri-^ -pendent study are all 
important to the program. We look for every ov^p' ^rtunity to provide multi- 
serisbry and multi-sburce learning experience- lii our elementary science 
program. We. want teachers to ask questions which jtxmulate and provoke. 
Student responses should be accepted without evaluation as we want students 
to initiate ideas, questions, and learning. 

If you visited oiir classrooms you wbuld see students db_inj» a variety 
of acti rities arid having a variety of experieries. They cbuld jCintly br 
iridepenaeritly be dbrig any of the fbllowirig: readirig from a text dbirig a 
lab activity, viewing a film, having a discussibrij brgariizirig a prbiect^ 
sharing a reference, or listening to a speaker. The key would be variety . 
What you see today would probably be a different kind of activity than bri 
some other day. Some common threads weaving through bur diversity wbulu be 
visible, however. Students would probably be doing activities related 

to a similar general topic: For example, if the fourth grade class is stu- 
dying light energy, some students might be making kaleidoscopes while oth- 
ers are researching astronomy theories. The next day^ they might all be 
invovled in the ESS Optics Kit. While the general topic would still be 
light energy the experiences would have ranged |?om concept emphasis with 
reading to a process/skills emphasis with the kit. In addition would be 
the fun, motivating prbject_ of the optical instrument. The next day stu- 
dents might deal with the Braille language and awareness related to con- 
cerris of a classmate whb is visually impaired. 

Individual students wbuld be ericouraged to diverge -into other areas. 
The talented arid gifted studerits might use bias srobip activities as spririg- 
boards to further learriirig duririg their half -day with the TAG facilitator. 
Other students iri the classroom, riot specifically ideritified as TAG stu- 
dents, also have opportunities to plan and carry out related activities. 
Some might choose to use light energy topics in creative writing or inves- 
tigate solar printing. 

Most of the student activities would have been suggested in the teach- 
er's manual for the text, in the activity-based suggestions, or the dis- 
trict science guide. However, not all would be. Teachers are encouraged 
to use related activities and learning methods which meet their interests 
and abilities tbb. 

Dn^ a daily basis teachers will be doing a variety of things as well. 
Sbmetimes they are setting out lab materials; other times they are listeri- 
irig tb discussion, showirig films, givirig instructions for lorig-rarige pro- 
jects, settirig guidejiries fbr a grbup activity, askirig questions, givirig 
ariswers , or tryirig riot tb gi^^e ariswers ! 

The teachers let the studorits db much bf the dbirig. Iri this aspect 
the teacher is much more a faci' cator o^ learning than a dispenser of 
knowledge^ _ "L^X decide that a dejsate on alternative energy 

sources is a meaningful activity for a class but the students do the activ- 
ity. Although the teacher might have materials available in the classroom 
for reference, students are encouraged to find much of their own informa- 
tion. There are a few discipline problems with students working together ^ 
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a few interruptions at the door, and a few students absent. There are also 
a few students who are showing more positive leadership^ using research 
skills who never did before, and many students who say^ "This is neat. Can 
we do this again?" _ - _ _ 

Teachers avcid doin^ the same thing every. day._ The textbcDbk is riot 
m<5ant to be used as a "read, write, read" kind of learning. The cierice 
guides provide a wealth of suggestions for "doing" kinds of activities. 
Creative dramatics, art, movement, math, and interviewing are all inVdvled 
with science as the focal point. Science thus becomes a search for know- 
ledge and skills, not just a closed pathway through the kriowri facts. Time 
for science is very important. It is hot so important to kridw how much 
time is allocated for science instruction as it is to how effectively we 
take advantage of the time available. If we miriimize the amount of prepara- 
tion time needed by individual teachers, we terid to maximize teacher effec- 
tiveness in our science classes. This reduction of preparation time leads 
to more time and greater teacher confidence in the teaching of science; 
consequently, more teachers feel comfortable in teaching elementary sci- 
ence. We recognize that there is a wide range of teacher competency and 
interest in the area of scierice teaching at the eiemen|;;ary level. The 
establishment of bur improved prdgram capitalizes on the strengths of bur 
teachers and students arid works for ways of making science experiences 
meaningful to all. • _ 

New teachers .in our program need good m^anagement skills and an inter- 
est iri drgariizirig ideas, materials, and equipment for effective educational 
delivery systems. They should have training in a wide variety of teachirig 
skills and strategies. For example, they should have some backgrburid iri 
developmental psychology as well as experience with discussions arid ques- 
tioning techniques. Ultimately, they should have interest arid cbrifiderice 
in their professional abilities in teaching scierice. We believe that con- 
fidence comes as a result of knowing that there are vast amounts of 
resources available to_ assist teachers iri the teaching of science. in 
other words, they should be_able tb ma'ke Use df whatever resources they 
need to get the job done 'ef f icieritly arid effectively as shown by student 
outcomes. and successes . * ^ 

Health/Science teachers fdlldw each of the seven curriculum guides 
(K-6) in orgariizirig scierice experiences fo^ their students. While time 
sperit per week varies, suggested district time allotments are: 

Grade K 

No allotment listed; science experiences continue to be woven 
•into all the children's activities. 

Grades 1-3 

100 minutes per week for specific iristrUctidn, with interdisci- 
plinary activities encouraged. 
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Gradtt 4 

ISbl minutes per week for specific instruction, with interdisci- 
plinary activities encouraged: 

Grades 5-6 

200 minutes per week for specific instruction, with interdisci- 
plinary activities encouraged. 

The time schedule for health/science was a joint decision of the 
teaching staff and central office administration. Thiis^ it was hot a deci- 
sion handed-down but rather a truly shared commitment for time for all cur- 
riculum areas. This sharing continues to encourage the full participation 
of the entire K-12 professional staff. Seeing their _ input bear fruit 
satisfies their need to be heard in decisions that affect the clasrddm. 
The time allocated for each grade level is more than in most districts and 
allows for a greater variety of materia I'j to be prepared and for expecta- 
tions to increase and reflects a definite cbmmitmerit on the District s part 
to include significant health/science curriculum in a student's education. 

EVALUATION 

Student interest is positive. Although our new Program has not been 
in effect long enough to indicate changes whieh could be reflected by aca- 
demic scores or standardized test results^ students^ontinue to select sci- 
ence as -an area ox study. Students are on a non-graded system in elemen- 
tary and d graded system beginnin^in junior high. Science, is required in 
grades^-, 8 and ?^ and cptionai in 10. About 90 percent select biology in 
tenth grade, although it is not required. Approximately 50 to 60 jjerceht 
enroll in physics, 50 to 60 percent in chemistry^ and another 25 percent in 
physical science. , tt 

Program Evaluation is one of bur next major tasks, we often ask. Are ; 
we really teaching what we had planned to teach?" This we hope to discover 
by developing some criteribh-ref erenced tests anH by sjime in 
o^f standardized tests such as the Stanford Achievement Test and the Iowa 
Test of Basic SkiMs. Using item-analysis of these tests will, in part, 
aid bur evaliiatibh task. 

Two parent/teacher conferences are held each year with narrative eval- 
uations written and shared for all curriculum areas. ^tudents are also 
given Unit "tests" by teachers in th^e -upper^ elementary grades. Since con- 
ceptual and skill learning is an ongoing process a following activity would 
result in information about whether or not a student can apply what was 
introduced in a former activity. Some teachers use the evaluations which 
coincide with the texts while others write their own tests. Many teachers 
do not give formal tests. iDur elementary program is hoh-graded, with nar- 
rative evaluations writen t^ice a year. Many teachers ^ particularly at the 
lower elementary level, do non-written evaluations. Written evaluations 
include evaluations not only in the area of concepts, but also in use of 
problem-solving skills and study skills. These include observing, record- 
ing, reasoning, cbhtribution to discussions, use of references, and use of 
time. - 
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One of the weaknesses in bur current program is that we have not yet 
developed any critisribri-ref erericed tiestirig. If you investigate student 
learning based bri riatibrial standardized tests and national and state norms, 
ybu wbuld find that in the past we have achieved very high scores, usually 
in the 90th perentile or higher. But these tests do not necessarily 
reflect the success or failure of bur new program, since they generally are 
based bn curriculum infbrmatibn--goals and objectives-- that may be several 
ye^rs but-bf-date. 

Our ^chbbl district is trying... to impr5>ve ^^L^^P^t^J li^t®racy for aH 
prof ess ibnal staff , and this J^^V result in the stajf 6®irig ^^1® niore 
effectively to monitor standardized oi criterion-referenced tests for the 
improvement of instruction. Immediate feedback from various tests is cru- 
cial to the implementation of revisions ^ in any program. It is highly 
important, though, that each classroom teacher develop tests that ade- 
quately evaluate the material covered in their respective classrooms. Pro- 
gram tests by themselves are not sufficient to evaluate what students may 
or may not have learned for any particular set of objectives.. 

Teachers are evaluated for administrative _ purposes by the building 
principal. Their instructional ativities as well as setting are assessed 
on a biennial basis. Because we have a negotiated master contract with a 
specific teacher represent at ive groiipi members affiliated with that group 
cannot evaluate other teachers. If there are cbricerris relative tb the 
implement at ion of the science program that cbme tb the atteritibh bf the 
science cbordiriatbr or vertical burr iculum cbmmittee members , that concern 
is referred tb the building principal and that individual's observation is 
the basis fbr ah bfficial evaluation. The science coordinator fulfills a 
majbr rble in terms bf class visitation and the knowledge 5) f supply use by 
st^ff members. In addition, t:he vertical curriculum comm^ittee, with its 
monthly meetings, serves to keep concerns relative to implementation visi- 
ble to ail staff members. Minutes of that vertical curriculum committee 
meeting are shared with all building principals and teaching staff, main* 
taining an awareness of concerns on a regular basis. 

SUPPORT MECHANISMS 

Central administration has made very clear both thrbugh comments and 
action that instruct ion in the elementary science prbgram Is very impor- 
tant. A jpart-time science cbbrdinatpr has been prbvided as h3S the Vf?^?" 
cal curriculum cbmmittee structure fbr the maintenance of communij:ation 
relative tb science. Tangible support can be seen in the I^rov^is^ion for 
summer writing time for the committee of individuals who developed the sci- 
ence curriculum guide; Building principals have shown their support 
through taking inservice training on two different occasions as the new 
science program was developed. This „ training was prpvided prior to the 
time that teachers who were implementing a given program received their 
training. This allowed the principal to be knowledgeable ahd_ supportive 
when teachers returned from their inservice sessions. Principals were made 
aware that this prbgram required more work of some staff members, so their 
support was essential for the successful initiation of the program in the 
buildings. 

The adimihi^tratibri has alsb supported us thrbugh a Prbjet ECO teacher 
who drives the bus, maihtaihs twb labbratbry equipped semi-trailers, and 
assists teachers in instrUctibn fbr three ecblbgy field trips each year for 
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grades 1, 3, and 5 and other grades when scheduling allows. Ah 
Administrative Advisor to the K-12 Health/Science Vertical * Committee organ- 
izes ah annual one or two-day envirohniehtal iexperiehce for sixth graders 
with bptibhal bverhight campihg experiehces . Classroom teachers provide 
leadership and cbmmiihity resbiirce pebple assist. 

Professibnai organizatibhs,, especially thrbiigh^ publications such as 
Science aiid Children^ _The Science Teacher^ The American Biology 
Teacher, and The Iowa Science Tjachers Journal suport us as well. We 
currently have subs crip ti_bhs to _ Science arid Children ih_ all elementary 
building rpedia centers. The fall cbhferehce of the Iowa Science Teachers 
Section of the lowa Academy of Science and regional and national meetings 
of NSTA have also assisted our f^rogram development. 

The fall cbhferehce of the Iowa Sciehce Teachers Sectibh of the lowl 
Academy of Science provided access, for teachers to see hew priht material 
available as well as the bppbrtuhity to exchahge id^as with other elemen- 
tary teachers in Iowa. OUr local Area Educatlbri Agency capitalized oh our 
new program arid held a workshop specifically for teachers of elementary 
teachers in the spring of 1962. This same agency held a shdrtcdurse on 
Science/Technology/Society in the spring of 1983 for area teachers. Our 
system played an iraportant role in the development of this shortcourse. 

As financial resources become more limited, there will be a tendency 
to become static. Thus, it will become increasinj^iy important for organi- 
zation such as NSTA and the lowa Academy of Science to provide leader- 
ship in the maintenance of a dynamic science program for all children. 
Teacher involvement in these and other similar organizations will be criti- 
cal to continued improvement of the science curriculum Doing more with less 
will be a terrific challenge » but many changes in eduation have resulted 
rrbm difficult economic periods. 

There is no fbrmal ihvblyemeht by_ parents _ ih the sciehce prbgram__spe- 
cifically. Hbwever^ because Ames is alsb the Ibcatibh bf Iowa State Uhiv- 
ersity^ mahy parehts are also faculty members ahd share their expertise as 
guest speakers. Parehts are asked to help chaperon^ the ecblbgy field 
trips and to help supervise the sixth grade cbriservatibn overnight^ camping 
experiences. Parehts are extremely supportive bf science and education in 
this community and the elementary schools encourage this contact: Parents 
not involved in the university alpo act as resource people for various 
units of study and topics of discussion; Attendance center parent-advisory 
groups and) positive communication through media help parents and schools 
work together. ' 

^ AN EVOLVING PROGRAM 

^ince the science guides were written, :we already have had ahbther 
writihg team prepare mater_ials bh hutritibh ._ _ The hext objective will be to 
hpd^e the health area of the guides. Fbllowing that^ we might develop 
sectibhs bh ehergy or, cbmputer software. However, the guides offer the 
format for future 'adaptatibris or adbptibhs. ' The Science Vertical Cbmmittee 
is " also an iridicatbr bf what needs changing arid hbw. Members have 
expressed the rieed fbr mirii-wbrkshbps bri a particular topic, such ^as^lec- 
tricity or space explbration. We hope we will do more with The Compost 
as a raeajis of encouraging teachers not on the past writing teams to write 
up an activity or learning suggestion that has been class-tested and submit 
it to the district to be shared for ail" attendance centers. Teachers have 
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asRed for more grade level meetings to- share cohcerhs for integrating or 
infusing the curriculuffl; The organization of th^ guides is being seen, as a 
necessary management part of teaching. Many teacljers are asking for a 
similar coded organization for language arts and social studies^ 

The science program can easily change with student heed^ It also is a 
foundation to meet teacher need; There is no way it can fail as long as it 
instills more confidence in the teacher and more |earchirig bh t'le part of 
students: It is basically a program that can mei^t te-cher and student 
needs because it provides both framework and flexibility. It encourages-- 
-by its "design and management invo Ivement , investigation^ and interest, 
bur program would fail though, if we were to stop monitoring the program 
and remove the K-i2 vertical Health/Science Committee structure. Eliminat-. 
ing the position of K-12 Health/Science Coordinator while removing the 
obligations of elementary principals in visiting elementary classrddms 
would also do great harm. Our science aide, delivering materials and 
equipment, is also critical. Subscriptions to professional journal s such 
as Science and Children, The Science Teacher and The American Biology 
Teacher would also lower our quality as would eliminating funds for the 
purchase of new print materials and equipment. We Would also have trouble 
if class size at the elementary level increased much beyond what it^ is now^ 

Our teachers feel- that with declining enrdllment in our area ^ that 
class sizes may have to be increased. The science program will certaihly 
aid reassighrrieht of teachers and classroom teachers who continually find 
the demands on the elementary teacher to be , at times , overwhelming. Help- 
ing teachers budget their planning time is iiteraiiy saving dollars as well 
as meeting more student needs . However, smaller class sizes, particularly 
at attendance centers where there are mainstreamed students,, would allow 
for rndre to be accomplished. Although rooms are adequate ,_ much more flexi- 
bility in kinds of learning experiences is possible with a larger rddm, 
better storage, and empty "nooks and crannies" for small groups td use. 

More iiiservice is heeded for pur teachers, to grow in use df question- 
ing ' and inquiry techniques for higher level thinking skil Is . Testing 
should not just be recall and we heed to do more with criterion referenced 
testing. This year a comparisph_ i§ being made between two kinds of stand- 
ardized tests. This type of information will provide greater insights as 
to future heeds. ' • _ 

Project Synthesis had not been developed when we were starting our 
guides L we would like td emphasize these goai^. more. We feel we have a 
tremendoul start with the concepts and process/skills, but we need to carry 
it much further--with better a|5plication to a hnman/issue-oriented curricu- 
lum. We need to evaj.uate our talented and gifted program ^nd provide more 
for the special eduG^tion students in our classes'.. We are aware of areas 
in which we are weak, and need to provide financial support for continued 
development; _ _ 

Our science vertical and a special health committee also will be look- 
ing at health texts for possible adoption to update our health pdrtion of 
the science curriculum. Some teachers have asked for more models to be 
used in the district check-put s;ystem. Money needs to be allotted again 
for consumable materials ahd supplies. All budgets w^i 11 probably J) e cu 
this year, but we need to ericburage. experimenting and lab investigations 
and often supplies are heeded. 

We hppe to cohtiriue td strengthen elefflentary^ principal's leadership 
skills ahd provide them with new science curriculum information on a regu- 
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lar basis; We would like to reduce the number of students pulled but of 
sciGiice classes for special, needs or other legitimate reasons,. We need a 
now district policy requiring elementary prihcii ils to visit classes for an 
entire day, cne day per week, resulting in a greater adjiiihistrativc aware- 
ness of the needs of teachers arid students regarding health/scienc_e . 

One of the major budgetary needs for the next few years will involve 
some nev^ health/science curriculum print materials arid adequate time during 
the academic year and summer to continue the plariried revision and update 
for aii aspects of the k-6 health/ science curriculum. We are in the ini- 
^ _ °ur health portion of the curriculum. Several 

meetings have already been held relative to charigirig the emphasis from a 
kni^wiedge perspect^ive to one of "preventive persbrial health care." The 
fact that the elementary school nurses are willing to become involved iri 
curriculum revision is another example of how they view bur current science 
program--a program designed for teachers that ultimately and effectively 
benefits the student learner ^Declining resources means that we must con- 
tinue striving to make more efficient use of those we have. therefbre, it 
is imperative that we pursue diligently the task of helping teachers become 
effective in the classroom with student learners. it is an awesome task, 
but_one that will be focused on by the continued inyoivemcnt of the total 
prbfessibrial team. 

By providing inservice training for both teachers and administrators 
when the hew science program was adopted, and through continual foiiowup 
and suppbrt from the time of the program's implementation, we have 
attempted tb irivblve bur prbfessibnals. Elementary teachers will continue 
to be involved on the K-12 healthyscierice curriculum _team for input to 
resolve management, matisrial br bther cbricerris > as_ well as gain profes- 
sional growth through discussibri arid irivblvement. Horizontal grade level 
^^^?^^_^^°"^^i^^_^"^PF°^^^^^i^^s aspects bf the scierice curriculum such as 
energy, healthy technological advances arid the cbricerris of society iri geri- 
erai. Teachers will be^ncouraged by realizirig they are riot teachirig iri 
isolation from each other or the administration . Strerigtheriirig the tbtal 
team concept will result in bettej: educational delivery to the student 
learner. ,This all will involve some joint meetings with other curriculum 
area teams . 

The use of building team meetings is another important aspect that has 
helped to disperse information and ,to gain feedback from the practicing 
classroom prof essibrial. Much of the leadership for continued inservice 
trairiirig is evolvirig from the science coordinat- r and the K-6 curriculum 
team members. This inutual sharing of concerns and ideas generally leads to 
progress fbr all cbricerried arid the K-12 involvement is vital to tie future 
of our progr^im arid its specified gbals^rid objectives. The ability to 
revise our health/scierice curriculum without having to start _from he 
beginning is also important. Our curriculum guides are designed for cons- 
tant revision. 

Teachers also must adap': to change, for sciisrice is ever-charigirig. It 
is difficult for some te^achers to "givp up" a special tbpic or uriit bf 
study. We encourage teachers to change through sharing their interests krid 
abilities, but this must be done without destroying the scope and sequencG 
of the science curriculum. But, teachers shon'd be encouraged to add and 
delete from the science guides for it is hoped that the guides will encour- 
age greater creativity on the part of the teacher to meet individual teach- 
er/student needs. Arid^ what one teacher learns should be shared with the 
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district. Through ihservice, cbritinued written common i cat ioi^ and the 
process of committees, it is hoped that this growth wiil continue. 

Since bur curriculum allows for improvement on a regular basis, we 
feel that new demands placed on schools by society may be incorporated into 
our program with a minimum b'f time arid expense: We have the potential of 
improving Instruction for studerits without having to completely overhaul or 
upgrade. The system allows for all demands , infusion of new trends or 
ideas by involving th' teachirig staff in the entire process. The designing 
of activities that 1 rid themselves well to other disciplines find favor 
with teachers becaus they lead to greater efficiency in the delivery of 
district goals arid objectives , • _ __ 

We are pleased with the development of the program at this point in 
time, b^t we also trust that pur structure will allow for continual evalua- 
tion an^ develbpmerit as rieW information comes to us, either from the scien- 
tific cbmmuriity of from the needs of our students. Specif ical ly^ We 
believe that health/science education is a means tp an end rather than ari 
erid iri itself. By this, we mean that student learners shcjuld be able to 
use information, skills, and processes to solve issues tha" might be a i5art 
of their total environment. We want learning experiences to meet the vary- 
ing needs of specific teachers, student learners, classroom, arid atteridance: 
centers' in our district. Our grade level emphasis is on activities which 
correspond to other curriculum areas and_ disciplines . We have developed a 
coding system for easy access and refiling of pages to minimize teacher 
management problems and a variety of activities to motivate and stlmulte 
science teaching/ learning . The_ program already includes plans for continu- 
ally improving our offering of meariirigful health/science experiences for 
all students. It is highly impbrtarit tb bur prbgram to continue the use of 
teacher talents and skills for imprbvemerit of the health/science curricu- 
lum. Involving teachers iri all aspects ot curriculum development is cru- 
cial to our success. 

As a>result'of the Search for^ Excellence in Science Education for the 
1980's, action now may Well result in significant improvement in science 
during the riext decade arid beyond. We feel sharing of ideas in any manner 
possible will be the basic ingredient for the success or failure of scierice 
educatibri iri the future; * • 

Uriiversity and college professional staff desperately rieed tb re-es- 
tablish rapport with public and private school educatibri. Leadership comes 
from the top--this appears to have been lacking in the past ten to fifteen 
years. However, there are indications that this leadership is beginning to 
evolve into a dynamic rol<i. We look forward tb a riew era of science educa- 
tion leading to improved learning for studerits; an era in which we expect 
to provide impact as wall. 
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Chapter 9: Lower School Science 



By 



Margaret Harrison 



Porter-Gaud Lower School 
Albemarle Point 
Charleston, South Carolina 29407 

Charleston, the major urban center oj the South Caroj;ina bow country, 
has an estimated population of 275 ,000 and all socio-economic levels from 
extremely poor to extremely wealthy, the city is famed for its beauty--its 
outstanding colonial architecture, 'its many restored mansions, historic 
public buildings and churches, and its lovely gardens. It is an industrial 
center surrounded by rural agriculture. There is a navy base and ah air 
force base as well as several colle^s--The College, of Charleston, The 
Citadel, Baptist College, Trident Tech, and the Medical University Complex. 
Despite the recession the area continues to grow. 

Merger of three smal ler , _ we 1 1 -establ ished schools in 1964 fbrmed Port- 
er-Gaud, a private. Episcopal , cd-educatibhal school open to studerits of 
any race, creed, color or natidhal origin. The .campus sits dri Albermarle 
Point, a 70 acre site bver-lookihg Charleston Harbor. Seven hundred sixty 
students attend three distinct interrelated sc^hdd Is --the Lower School 
{grades 1-6), the Middle Schddl (grades 7, 8), and the Upper School (grades 
9-12). Each division has its own administration, faculty, and facilities. 
All buildings are cdrinected by covered walkways^ 

The Lower School is further subdivided into the self -contained Primary 
Division with grades 1-3 and a departmentalized Elementary Division for 
grades ^, 5 and 6. These divisions are housed in the wings of an "L" 
shaped building with the principal's office located at the juncture. With 
two or three sections at each grade level there are 8 primary teachers, 8 
elementary teachers, and 2 art, music, and physical education instructors . 

The school's physical location offers many opportunities for field 
studies. There are extensive grassy areas ,_ a memorial garden, acres of 
Spartiha marsh bordering the property, and a fresh water pond surrounded by 
hardwoods. The two soccer fields are excellent Ibcatibhs fbr nighttime 
astronomical observations • 

The current prbgram began in 1975 in grades 5 and 6 and expanded to 
include grades 1-4 in 1976. It replaced a typical book-oriented program 
using the 1972 ed:tian of Modern Science by Laidlaw. While our program 
has changed, classrooms in grades 1 through 3 have not changed. Under the 
bid program, students in 5 and 6 used desks, now they sit five^ at a table. 
While grades 4 through 6 used to share a large bookcase for display of 
scientific material, now there are, areas for hands-on materials, balances, 
boxes of electrical materials, salt and fresh water aquaria , terraria for 
small reptiles and atnpfiibia, axtd an observation beehive. Bookcases in 4-6 
now hold the texts used at various times during the year as well as field 
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guides and other interer>ting science books. Under the old pr 
classrooms were quiftt places where students read, filled in worksh 
answered questions, watchev^ ».h i teacher do demonstrations, and took w 
tests. Now science classrooms may be very noisy, with students 
experiments, recording work in a journal, and taking fewer tests. 

Although teachers selected which chapters to cover and were fr^ 
incorporate new material as they aire now^ our principal recognized 
students were not Very excited about science. She Had heard enthusi 
reports of a laboratory science program at a local school and want* 
implement a similar program. With this in . mind, I was hired in 19 
teach 5th and 6th grade science with the challenge of setting up ah in 
t ive e lemehtary science program . 



OUR BEGINNING 

My sources of ihspiratioh for our program came mostly from my ex 
erices as the Curator bt Education at the Charleston Museum. There, I 
lectures arid tours, trairied guides, wrote a guide haridbbbk, heTd wbrk 
for bbth children arid adults, irari the plarietarium, set tip exhibits 
directed a weekly Nature Trailer club which took mbrithly field t 
Equally sigriificant v^ere my experiences setting up a Title III Labor 
Science Program for grades 5 and 6 at Nativity Parochial School: I mo 
that program after one begun by Mrs. Sara Dillard in Clover, South 
lina. ^ 

Many of the other exemplary programs cite their science supervisi 
a critical aspect of their innovation. We do not have the services 
science supervisor although I serve in that capacity for grades 1-4. 
a masters degree in Zoology and college teaching experience I find th 
strong science background allows me many opportunities for creativity. 

In the spring of 1974__I attended a workshop in Clover where -Mrs . 
lard explained her Title III pilot program arid classroom mahagemerit te 
ques . I was impressed with her use of a daily jburrial arid the importari 
ireadirig the text brily after a first-harid experience with the subjeci 
alsb talked at lerigth with Mrs. Alice Lirider, bUr State Scierice Cbrisul 
She praised the Elementary Sclertce Study (ESS) programs and explairie< 
in many cases one need purchase only the teacher's guide, put tbgethe 
necessary inexpensive supplies from various sources , and use approp 
teaching strategies to have one of the finest elementary science pro; 
available; 

In the summer of 1975, after deciding which units of ESS wou3 
taught in the 5th and 6th grades, I went through catalogues and ordered 
necessary teacher's guides, kits, supplies and equipment. The foll< 
summer I wen^t through the same prbcesss for grades 1-4. After I experi( 
storage problems in my own room, I desigried and built a Iprig cburiter 
cabinet space beneath arid book cases above. Iri the fall I rari a worl 
for the teachers. Duririg that workshop, I familiarized the teachers 
the major aspects bf the prbgram, stress irig the imp>brtarice bf te^ 
erithusiasiii^ preparation, orgariizatibri, studerit evaluatibrij _arid stt 
behavior. We worked thrbugh the begiririirig activities bf Kitchen Phy 
an ESS uriit taught iri 6th grade. We compared teaching strategies, g< 
arid scietice cbriterit bf this activity t:d one suggested by David P. But1 
Teaching Science in the Elementary School in which students attemp 
memorize a list of nonsense words. It was a successful session. B< 
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the. workshop, when the program was first discussed^ teachers were hot 
overly enthusiastic arid two were qtiite riegative. After the workshop, the 
units begari arid the teachers seemed to reflect the childrerils erithusiasih. 
Now, all the currerit teachers like the ,uriits they are usirig. They are now 
very supportive. 

During my eritire time Wt Porter-Gaud the school admiriistratiqri has 
provided both ericburagemerijp arid support arid has approved every budget 
request. For three ye^rs the 4th through 6th grades came urid^r ; the high 
school departmerit where I had as much cboperatipri arid support from the sci- 
ence chairman as I had from my priricipal. The teachers have ^ beeri very 
cooperative as well. < 

In the summer of 1980 I received a letter from the Board <)f Trustees 
of the school commending me for the science program and my work with chil- 
dren in the science clubs. Such recognition and support has really* made a 
difference. In addition I have been permitted to have science clubs during 
my free study hail? periods^ The administration has always permitted 
schedule changes when possible for field trips or guest speakers. 

There is nothing unusual about our physical facilities . My 5th and 
6th grade classroom is almost square, approxim^ateiy 8.3 meters on each 
side. Our five laboratory tables are usually arranged in a Rectangle but, 
when I have more than 24 students^, I use two little tables to make a 6th 
work area. My desk, usually in the back of the room away from traffic, is 
rarely used. There is a bathrpbm, windows ^ • arid a walk-in closet. In this 
closet I keep all chemicals ^ thet rhicrbscppes ^ insect arid dip nets arid rais- 
cellarieous large pieces bf cardboard. Ori ^aist high cabinets by the dbbr 
'are a iiiaririe arid a fr.esh witer aquarium. Thefe ar^ three bulletiri bbards^ 
brie sitting bri the chalkbbard tray, brie bv^r the cabiriet with aqiia^a, arid 
a very large ot^ over the long tbUriter. I frequeritly have displays bri 
these. In addition I alwMyp put pictures outside my dbbr and' in the bath- 
room*. ^^_t^^ long counte^r there are usually aquaria with eit a visiting 
lizard, stiake or other animal, two dissecting microscopes, two balances, a 
hotplate, and, ^toward my end, the o\{,erfiow from my desk. In front of the 
windows is^ a long counter composed of old dressers (four drawers each) 
which were nailed together. I "use the drawers for storage and on, top of 
these are usually plastic basins containing turtles as well as shbebbxeV 
with supplies for. the current 5th and 6th grade units. 

In the other classrooms there, is adequate storage space arid most have 
good light for growirig plaritsr. All rooms ^ with the exceptibri bf twQy^ have 
attached bathrbbms arid thus have a water supply quite clbse. With the 
except ibQ>r bf these, twb rbbms the bthers are all ideritical iri size tb the 
5th arid 6th grade rbbiii. 

-/Out equipment is brdinary as well and i^hat we dbri't have we sometimes^ 
bo^ow. The Lower School owns five second-hand AO compound microscopes and 
two dissection microscopes . In addition we^ ^^^^ loan" from a local 

college six very old but usable compound microscope^. We also' have l:wo 
movie projectors *(one new, one very old), a slide projector, and several 
film strip projectors. I also have access to the high school telescope. 

Qui original start-up cost for grades 1-6 ws $1,600. In the primary 
division the cost p©r pupil last year was $1.50._ In the elementary $iivi- 
sibnthe cost per pupil was between $2.50 arid $3.50. Last year^ due to the 
escalatirig cost of supplies^ all materials for scierice clubs were ribt 
iricluded iri the budget. Iristead a small fee ($l-$5) was iristituted for* 
each club tb cbver all supplies. Uriits are supplemerited alsb by Weekly 
Reader assignments^ arid butside speakers. 



109 



105 

In the 5th and 6th grade room each table has a niuiber aid a "captain" 
for the week, D^ily supplies are usually in shoeboxss at one side of the 
room and students are responsible for distribution, collection^ and clean- 
up. Students, always have access to the beehive . dissection micros cope^^ 
balances, field guides , arid any equipment they may ask to use. In other 
classes materials are distributed in various fashions depehdirig ori^ the 
unit. Other teachers always have access to any equipment or supplies in my 

room. . . _ . _ 

At the begiririirig of the year I encj)urage students to bring m shoe»- 
bpxesr and baby food j ars and , throughout the year , I request newspape^ . 
When* .'^-r we have ari especially messy day^ captains get newspapers for their 
table before they get their shoebox. if a table is left wet or the _ floor 
is dirty, studerits have been told the^ will not have science the following 
day. In riirie years I have never had to enforce this rule. _ _ 

Iri bur room we usually have a number of animals iricludirig two tor- 
toises which roam the floor. Each table in my homeroom has responsibility 
for feeding these animals for a week. Students have other respbrisibilities 
as well; they take attendance, record daily outside temperature, write the 
date on the board, and do K-P in the lunchroom. 

Students at Porter-Saud are bright and very perceptive with IQ^evels 
ranging from average to above average. Class size varies from year to year 
but, in th^ primary grades , there, are usually betweeri eighteen and twenty- 
two children per class. In the elementary grades the class _s ize is usually 
closer to twenty-five.. Th^ high cost af tuition means most students come 
f^dtn affluent homes, although there are* some from average homes and a few 
who have tuition loans. For the most part students are serious about 
scho'ol and realize that they are there to learn. All students seem to like 
science very much arid are erithusiastic about the class exercises. Parents 
frequently tell me that they hear, in the carpobl or at the supper table 
ab6ut_what their child has done that day . " 

Studerits usually work in small groups and must learn to cooperate. Iri 
grades five arid six part of their science grade is bas^d pri this group har- 
mbriy. Although Porter-Gaud does not have truly iridiviclualized iristruction, 
bppbrtunity for individualized science projects is offered thfough the 
different science c^lubs available to the 6th grade. 

OUR PROGRAM 

My goals in science education/^ are: 

* d^evelppirig positive attitudes toward science 

* instilling respect fbr the natural environment 

* stimulatirig ratibrial thinking 

* ericburagirig students to consider sbme phase of science 
as a possible career choice^ _ _ _ - 

These stated goals arc very different from the implied gbals I fbUrid wheri I 
arrived. When I first came to Pbrter-Gaudj. science was aribther reading 
class and one of the least liked subjects. Now, it is the mbst popular at 

all grade ievels. - _ _ _ _ 

Many of the students in the Lower Schbbl will go on to college and 
become the decision-making members bf_ sbciety. It is especially important 
that these students, have an appreciatibri bf nature and an understanding of 
interdependence and. cause arid effect relationships. Our science program 
stresses a respect fbr the riatural erivironment as well as the future of man 
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and his environment. Human adaptation is also central In our emphasis on 
probien identification and solving techniques: Through classroom discus- 
sion of topics such^ as acid r^in, water pollution, radioactive dumping, 
land use, and the importance of wildlife areas and the marsh, science-re- 
lated social issues become another focus. 

Inquiry processes are emphasized as we explore all the basic areas of 
science : physical science (motion , astronomy, heat and cold, light , prop- 
erties of liquids and gases); biology (food chains, life histories, the 
ear, the eye, embryology, the cell), and chemistry, as well: as some mathe- 
matics (metric system, graphing). Students use the knowledge gained 
through inquiry to identify and solve problems and make decisions. 

Through field trips to the Medical Complex, the Gollege of Charle- 
ston's Marine Lab, the Charleston Museum, and many local natural are^s 1 
hope to encourage students to think about applications of science and sci- 
ence as a career. I especially try to encourage the girls. Every teacher 
at our school invites local professionals (many times parents) to come to 
the classroom arid share their expertise. . 

Our entire program illustrates to the students that they pari affect 
their erivirorimerit . From the first grade > studerits develop respbrisibility 
by caring for plants arid ariimals. Iri the 4th through 6th grades we dicuss 
ecology and the iinportance of cleari air arid cleari water. Iri the cbmmurii- 
ties unit we discuss the hypothetical problems of buildirig a road through a 
farm^ f ii'O^.y^?^®^ ^^^^PS_ year stress the need to solve the acid rairi 
dilema and conserve our natural resources. 

Our strategy involves modeling behavior as well. Whenever I take a 
group of students on a field trip, I always bring along a garbage bag for 
bur trash and any we find ^Ibng the trail for we try to leave an area 
cleaner than we found it. 

By taking advantage of the Francis Marion National Forest students 
becbme aware it is there for everybhe's use. Many students like it well 
eribugh that their families have returned fbr field trips bf their own. 
Mariy topics come from these trips. Wheri we talk abbut birds we discuss why 
sorigbirds are protected; we also discuss the declining reptile pbpulatibns 
and why some cleair-cuttirig practices damage the fbrest ecbsystem. We 
dicuss how forturiate South Caroliria is to have aburidarit acreages of Spar- 
tina and why even a little bit should not be destroyed. Studerits dori't 
just discuss issues; they take action. Last year the Lower School had 
their first bake _sale to raise money for local research on the Loggerhead 
Turtle. We raised $2i| in one_ day. ^ ' 

I am constantly looking for new techniques to use in ray classes or at 
other grade levels. I subscribe to Science and Children, I have a large 
library bf paperacks which I re-read, and I attend- meetings where I try to 
db a lot bf talking with bther teachers as well as attend sessions. I fre- 
queritly om the recipient bf _useful_ articles from parents ^ local prbfessibn- 
als, arid my priricipal. Althbugh I subscribe to Science, and Children^ the 
school does riot. If there is an article a teacher would be interested in^ 
I loan her the magazirie. I get inariy i^eas from prbfessibrial jburrials. I 
find a hands-on science program to be the best arid most challerigirig way to 
teach science. I try to present all topics iri a challerigirig mariner arid 
treat ch^iidren with respect. A material-oriented program reflects the 
nature ?f science and allows for much creativity as well. 

I think one of the most interesting facets of teaching science in this 
manner is the fact that students become aware that data can be interpreted 
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in different ways; This occurs from first grade through the sixth. 
hew hypothesis sparks their curiosity arid causes them to ask more questions 
arid become more flexible in their thinking. Wheri the students can test 
their ideas and see which interpretation is best, they have experienced 
what a scientist does. A good example of this occurs in the Kitchen Phy- 
sics unit when students try to explain why the plain water column is 
shorter than the soapy water column^ We test all ideas , as best we can, 
and finally come up with the fact that water forms a drop faster due to its 
greater cohesion. 

When one reads about an experiment it sounds ymry easy, but when a 
person undertakes to tiy aa experiment a true appreciation of the associ- 
ated problems develops. All grade levels come to realize that science is 
hard work, especially when working with living creatures .Children.s 
plants and animals die and they _ must try to look on with someone else. In 
third grade there are often problens with cdntam^ination during the unit on 
Mystery Powders. Due to complicated problems with the communities unit one 
year, I started having the students copy down Murphy's Laws. Now when 
someone's experiment goes askew, an astute student blames it on Murphy. 
The fact that resblvirig problems is not easy is reinforced by the material 
students read in the text. Edison tried lots of substances before he made 
a satisfactory light bulb. . Fahrenheit searched the world to find the cold- 
est substance. Bibgraphical sketches support their first hand experiences. 

The success of the program is dependent on teacher erithusiasm. The 
attitude of the teacher fosters "a positive learning atmosphere. In addi- 
tion it is also critical that the students eiijoy what they are doing. 
Children love to manipulate "science equipment", everi if it is a simple 
eyedropper. In addition there are some children (who may be doing poorly 
in other areas) who find they are able tb_excel in science; This excite- 
ment in the children has a corresponding effect on the teacher, 

The science teacher must also be brgariized. Equipment and supplies 
must be kept up to date and in wbrkirig order. Equipment must be ready when 
the children come to class arid distributed and collected in an organized 
fashion. In addition the program needs the support of the administration, 
not only financially but alsb emotionally. it is reassuring to know that 
the administration regards science as a subject equal in importance to math 
and reading. 

Most bf bUr units are based on the Science curriculum Improvement 
Study (SCIS) and Elementary Science Study (ESS). We use a number of the 
uriits: ______ 

Curriculum Outline 

Grade Topics 

1 Butterflies, Growing Seeds, Spiniiing 

Tables, Changes 

2 Brine Shrimp, Life of Beans' and Peas^ 

Light and shadow. Match and Measure 

3 • Eggs and Tadpoles, Starting from Seeds, 

Mystery Powders ^ Primary Balancing 

4 Batteries and Bulbs * Rocks arid Charts, 
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Where Is The Moon?, Clay Boats, the 
Soiai: System, Mountain Formatidn, 
Ecosystems 

5 Mealworms, ice Cubes, Heating and 

Cooling_, Optics • Pendulums , Colored 
Solutions, Communities,, Social"" Insects, 
The Eye, Amphibian Development, Birds , 
Turtles, Density 

6 Kitchen Physics, Balloons and Gases, 

Daytime Astronomy, Small Things, Metric 
System, Astronomy, Basic Chemistry, 
Ecosystems 

Students are riot involved directly in the planning of the lessons, 
but, during the iiriits^ there is student input. No two years are ever 
alike. There is rib set time to complete a unit and this flexibility allows 
students to pursue their owri iriterests. At the end of the school year 5th 
and 6th grade studerits evaluate the uriits we cover.. Md'st students say they 
liked a particular unit the most ari/l another the leasts, but usually there 
are no units they dislike. Studerits also are very involved with classroom 
management as I am a person who likes to have thirigs rieat arid in order. 
Mrs^ Diliard and Mrs . Linder both suggested that studerits help with mariage- 
ment. j:oid not to expect the classrbbrn tb be rieat as a piri. They 

were i"ight; so_, while i try to get things clearied-up betweeri uriits, duririg 
units my classroom may be quite disheveled. Through classrbbrn mariagement I 
try to give the students as much involvement in decision-fflakirig as pbssi- 
ble. 

_In_grades 4th through _6th two texts are used to supplement the ESS' 
and SCI S units. They are EJemehtary Science: bearning by Investigation, 
1973i Rand McNally;_and Modern Science, 1972, Laidlaw. Usually^a class 
will work with an ESS unit and toward the end of the unit read in the 
text. A few uriits which I have developed bri embryology, turtles, birds, 
the eye, the metric system, astrbriomyi arid basic chdmistry are also fol- 
lowed by chapters iri the texts . 

If you .yisit^d fbr a.shbrt period of time you would observe students 
?^^^Y^^y _ ^^^?^^®^ experimental work, recbrdirig data iri jpurrials^ taking 
P^^^ ?'^ ^i^^s 4^s?°ss_^_^^Sa possibly giyirig repbrts br takirig tests. Iri 
the 5th grade this week we have been workirig with pertduluins. Fbr twb days 
students explored^he effects of changing string length, size.« arid mass bf 
bob. We also read in ^ text about Galileo and making hypotheses. Theri, 
students predicted the effect of string length, mass, and displacertent on 
frequency of swing. We spent two days experimenting and gathering data. 
After discussing variables and constants, students graphed the results. 
Studerits also worked with salt pehdulums and coupled 'pendulums and now will 
read about Aristptles* ideas. They will make, their own hypotheses. i will 
dembristr ate Galileo^* s experimerit with ah inclined plane ahd^ for homework, 
studerits will calculate the speed of ah object dropped off the Empire State 
Buildirtg br bther tall structure. - 

This week iri the 6th grad^ we have been workirig with Gases and Bal- 
loons. The students spent twb days workirig with brbmbthymbl'-blue arid vine- 
gar, or ammonia and baking soda. Then, we discussed similarities arid dif- 
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ferences of these two sets of chemicals: In the process^ I introduced the 
terras acid and base and ^ave them litmus paper to take home. The next day 
we listed all students' findings on the board, and discussed why some sub- 
stances might be listed under more than one heading. Wc briefly discussed 
the fizzing of citric acid arid baking/ soda and then students proceeded to 
collect arid. test gas with br brad thyrfioi -blue and iimewater. 

After brief directions about collecting techniques, the' students col- 
lected gas by displaceraerit of water and did a f3arae test. They weighed 
their gases in balloons. We also saw a fiira, ehemistry in Nature.^ an 
excellent movie made iri Japan. The fiira touphes on acids ^ bases ,_ indica- 
tors^ and the chemical changes going on ail around us. Students also read 
in their text abbUt other indicators and the pH scale. Stiidents also pro- 
duced arid tested the properties of hydrogen, oxygen, and 'cariried ^helium. 
Studerits Usually take a group or table practical exam wliere they test arid 
ideritify a mystery gas. They will read further about chemical chariges iri a 
text, do a report on a gas, see a filmstrip on acid rain, arid complete sev- 
eral more activities which are appropriate. . „ 

During the last few days you also would have observed me drafting 
students to assemble pendulum supports while others dismantled and ciea^^ 
terraria; i might be making up solutions of BTB, filling jars with^vari- 
ous chemicals, setting up shoeboxes , listening to reports, helping collect 
insects, holding class discussions, arid duririg experiment periods, walking 
around the room observing and askirig qUestibris: _\ 

Invited speakers visit the classrdbms at least once a year.\ In the 
5th and 6th grade we have had speakers on the eye, teeth, the skeletal sys- 
tem birds, turtles^ arid the electron microscopej 

Our unit on Light, %bm ESS Optics and the La id law- chapter on Light 
takes a little over three weeks and is typical of our sequence. 



Day 1 We set up six light boxes and students_exi5er ijiierit 

with narrow and wide bands of light. They reflect 
beams of light with mirrors, hitting objects 
and people in rpom or try to send brie beam around the light 
box; Usually there are four studerits tb a box: 

bay 2 Students set up two mirrors sb a 

beam hits one,^ then the bther, then a cardboard screen. 
They do this few times trying to hit a particular spot . 

Day 3 They contiriue hittirig spots and may use more mirrors . 

Day 4 Using very large pieces of paper (from wide roll) studerits 

draw light plans and try to place mirrors in correct i5laces 
so the beam will follow their pencil mark when lights are turned 

_ ori. ' 

Day 5 We work with 9 x 11 size paper and make more light plaris: 

We have a discussion at the end of the period examining the secret 
how light hits a mirror and is reflected at the same angle. 

bay 6 Now the masks on the light box have three colors. 

Studerits investigate mixing cblbrs--usirig a probe to 

cast colored shadows. At erid bf period we talk about light 

_ mixing. _ ___ 

Day 7 Using crayons ^ studerits draw pictures with certain colors 

so that the picture Ibbksi one way in one light and another 
way in aribther light: They learn that red crayon does not 

_ _ show up in red light. 

Day 8 Changirig back to narrow slit masks, students 
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aire first given a. cohtaiher of water and then a comb. 
They are warned about the effect of water bh 
.electrical outlets and extremely hot 200 watt bulbs. 
They aire also told they must hot misuse their scientific 
equipment (i.e. , use cbirib ih_th_eir hair5 . They observe ' 
diffractibh ahd dispersibh of the spectrum.? Briefly we talk 
about rdihbbws ahd spectrum. * 
Day 9 Students use the cbi^taihers^ ahd observe the effect of 

adding salt to the water. They also observe the effect 
of using a wide cohtaiher ahd a harrow cohtaiher. Usually 
someone will ask what happehs if there is ho" water ih the 
container. We also have^'a square cbhtaiher which' we 
, try with very interesting results. ^ 
Bay 16 This is the hardest of all the days. Studehts heed tb - 
find cut if red light is bent in a differeht way thah blue 
light. They are given paoer and rulers and the light boxes 
and paper are taped to ground. Usually, after some 
experimentation they gan detect a slight difference--the 
blue light bends closer to the box. I ask where they 
think green comes --usually after experimentation some 
students can see it is between red and blue. 

Still sitting on the floor I turn on room lights and we 
discass_f ihdihgs^ _ I ask them if they have ever heard of 
Rby G. Biv--usiialjy after much discussion someone realizes 
it stands fbr the colors of the spectrum! 
Day 11 This, is a sad day fbr studehts as we are back to convent ihal 
classroom and they read ih Laidlaw a chapter oh light and 
i pass out a worksheet to be filled ih. 
Day 12^13 We discuss the worksheet. Since all the ahswers -are hot ih the book^ 

we have lively discussions. 
Day 14 We see a movie on light, talk about ellipses, Dbppler 
_ __ effect, and other light phenomena. > 
pay 15 We see a filmstrip on light and lenses. 
Day 16 Written test on light as they have experienced it. 
Day 17 _We go over the test and write corrections in journals. 

Theh students get their test back. . 
Day 18 This unit is followed by a unit on the eye--this is one 
time that they must read the chapter first. We look at 
plastic mbdels ahd they db a group disseptibh of a bull's 
eye. We have a speaker bh the eye ahd they look ih ahpther 
student's eye with an bphthalmascbpe . Theh, we proceed 
^9 ?_y?^^_9^ camera and how an eye ahd a camera arc similiar. 
Students take pictures ; develop negatives; and make 

P^5"?_P°®^?^^?? concluded with a 

photography contest with prizes awarded for best composi- 
tion, action shot and trick shot. 
I_ think what may make the sequence of science instruction unique at 
bur school is that when students .^arrive at 5th grade, i am completely fam- 
iliar with_ what they have covered.; During the 5th and . Sth^grade i cons- 
tahtly refer backjL, reihforcihg ahd_ building on previous concepts. For 
example, wheh the 5th graders are bbservihg the_ development of salamander ^ 
larvae, we discuss what they remember about the frog larvae they studied ih 
3rd grade. Each primary grade studies ah brgahism's life cycle. We review 
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this in the 5th grade with the mealworm _ahd the honey bee; I tell t^em 
many times in the 5th grade that they will be responsible in the 6th grade 
for ail we cover. I try to impress on them the importance of learning for 
a lifetime rather than just^ for the next test. In addition I try to make 
the students realize that if_ they enjoy science arid want to be a scientist 
they need to be good hot only in science, but in math, history, English, 
composition, spelling and possibly art as well. 

While in the primary area scheduling is left to the discr.etion of the 
individual teacher and science may not be taught every day or even every 
week, at the elementary level students have a 40 minute science period each 
day. The fifth grade student also has an additional 40 minutes per week 
for 12 weeks in science club. ' Sixth grade students have an additional 40 
minute period_per week in scierice club for 24 or 36 weeks . 

Science Club is an iritegral part of the 5th and 6th gra^de curriculum. 
Althbst every student iri the -»th grade is a member ^"or one term. In the 6th 
grade membership is limited to two terms and students select the topic they 
wish to study. . ' ; 

Iri scierice club We do many more activities: 

5th grade - Tangraras, simple calculators. Mystery Powders , nature 

walks, insects (fail), paper airplanes (winter) ^ 

Wildf lowers (spring). _ 
6th grade - Insects, Birds, Flowers, Marine Life^ Earthworms, 

Pinhole cameras, Chromotography , Skeletal Preparation, 

Crystals. 

in the 5th grade there are usually about 15 members per term with the 
activities repeated _each term. Iri the fall are students introduced to 
insect collecting. In the wiriter, we/ construct and f ly paper airplanes . 
In the spring we collect arid identify the many wiidfiowers around the 
school. _ _ _ ; : 

In the 6th grade each student signs up by topics, and most are able to 
be in two clubs. Occasidrially if space permits a student may be in as^many 
as five. Iri Maririe Life students visit our local beaches (at least twice)^^^^ 
collect arid identify organisms^ write a special report and visit a marine 
laboratory. In crystals each student groWs an alum crystal (arid others if 
time permits) and writes a report. During insect study studerits learii how 
to collect, to pin, and to classify insects. We visit several types -of 
habitats. During chromotography students work witti colored ink, chloro- 
phyll extracts, simple amino acids^ arid theri visit the toxicology Lab at 
the Medical University. Studerits iri Skeletal. Preparation use the frogs 
from the 5th grade Commuriities unit arid prepare a wet mount preparation 
stained with alizarin red arid stored iri glycerin: in EarJ:hworms students 
collect worms iri the school yard and observe, their anatomy and behavior^ 
They, dissect preserved specimens as, well. in Bird^life studehts keep a 
weekly record of birds observed at school jan^ on our two weekend ^ field 
trips. Iri addition, last year i took the group to visit the aviary at the 
Riverbariks Zoo iri Columbia. in Pinhole cameras, each student builds a cam- 
era and many are success^fui in taking pictures with them. / 

This year we have two new clubs. In rocketry, each student will build 
an alpha roket and shoot it off at school. We hope to be able to measure 
their altitude. Since so many 5th graders erijoyed the wildfldwer part of 
the science club, we have started a 6th grade club and I have gotten a 
plant press. 
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We think we are successful because ^ after lieavihg the Ibwier school and 
taking the requiried physical sciishce and bipldgy in. 9th and 10th grade; 6?% 
of juniors are takihg_chemistry ^ . 11% _are taking geology,, and 44% of seniors 
are taking physics. This year 24% of the seniors are taking advanced biol- 
ogy as well. This success is dependent on teacher enthusiasm, since the 
attitude of tbe teacher fosters a positive learning atmbsphere . The 
teacher must be organized arid equipment' arid supplies kept up to date arid iri 
working order. Wheri scierice periods are restricted by a time limits equip-, 
inerit must be ready wheri the childreri come to class arid distributed and col- 
lected in an organized fashibri. The teacher needs to ac|: less like a repo- 
sitory of iri format ibri arid more like a resource persbri who poirits the 
students in the right direction so studerits cari ask arid ariswer their owri 
questions. 

The teacher needs to have patience and realize that with this type bf 

teaching the jroons is sometioies noisy. The teacher rieeds to talk less iri 
class, give students time to answer questions, realize there is usually riot 
one right answer to i^ questJL >n, and treat the students with respect. Wheri 
things go wrong, the teacher should try and make a positive learning exper- 
ience out of it. 



EVAtUATION 



In the first and second grade, students are not formally evaluated. 
Teachers merely observe each child's reasoning and developmental skills as 
they progress through a unit. Student participation and interest are 
observed arid used to determine the strengths and weaknesses of the various 
tiriits as well as the eff ectiveries of the teacher. Iri the 5th_ arid 6th grade 
a writteri evaluation bf the year is done by each studerit. I also rely on 
cbmmerits arid letters from the pairerits. But mostly I try arid judge the 
effectiveness bf a uriit by how studerits db bri the irifereritial questions I 
ask on major tests. They usually do very well. Receritly I was told by a 
high school teacher that he had been impressed with what the students in 
10th grade remembered f rom the 5th and 6th grade. 

Formal evaluation based on journal entries and classroom participation 
begins in third grade. in the fourth grade, evaluation includes written 
and oral work, including reports, projects and tests. 

In the fifth and sixth grade the report card grade is determined by 
averaging journal grades, test grades, and a classroom grade. Completeness 
of journal entries is valued above neatness. A short monthly book report 
is "required arid this grade is averaged with the test grades. . Tests are 
cbmpbsed of bperi-erided arid irifereritial type questions as well as sprrie 
\recall. The classroom grade reflects the studerit 's cooperatiori with his 
grpup, his attitude, arid his skill with scierice eqliipmerit . An exam iriat ibri 
with^essay and multiple choice questions is giveri at the erid bf Term I arid 
Term ITI^ While my basic goals for science arid childreri have riot chariged I 
am always Ntooking for better ways of meeting them as I try to make my pro- 
gram reflect the nature of science 
and how childfien learn. 

in the springy the 6th grade takes the Stanford Achievement ,Test. 
Grades for the ent ir^;^class were 9.3, 9.4, and 9.3 in 1980, 1981, and 1982 
respectively. While our students, do well, I do not have much concrete 
evidence of achievement o^ students other than reports and jresearch^ pursued 
in class arid science clubs ^^vAfter attending the National Science Teachers 
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Association Annual meeting in Washihgtbh a few years_ agdj _I attempted to 
write pre-and post-unit tests as suggested by Dr. David P. Butts. I'm 
afraid I never really followed through. Somehow, allowing students to be 
tested on material they were about to learn _s6rt of let th^ cat but of the 
bag and-^took away much of the fun of the ESS unit. Last year I had a JETS 
club in addition to our usual science club. Students entered local compet- 
ition and one of ray students won the toothpick bridge cbrapetitibri. Because 
I felt over-extended i ara not sponsoring JETS this year. 

I WISH 

ehiidrSn will always be curious. They enjoy raariipulating equipraent, they 
are fascinated by animals, and they like tb try and solve puzzles : i wish 
1 could find a textbook that has up-tb-date, iti depth coverage of the top- 
ics we study. Most seem to jump from subject to subject and do not have 
much content. But, even if I found brie, it would be for SUPPtEtffiNTA^^^ 
only! I also wish we did ribt have to give exams as i feel these are a 
waste_of classtime at the fifth and sixth grade leyel^ ^ 

I wish the school could have the use of our owji plmietarium. It;, would 
be helpful frbm grade one through high schdol. I try to have three obser- 
vation nights during the Winter, but counting on the weatherman is tricky^ 

I wish we had more time. i think the optimal class period is closer 
tb 50 minutes per day, but scheduling is not ah easy task. We ^should _^be 
buying one microscope each year to prepare for the time our raicrbscbpes on 
loan** are recalled." It would also be nice to purchase some films instead 
of relying on the state department film library. - i 

I would like to see the primary grades teaching mbre science by adopt- 
ing Se IS units for grades, one through four. Recent articles in Sc[«ncf 
and ehildrcsh^ especially "How Effective Wjere the Hands on Scier > Programs 
of Yesterday"; by Shymansky et al in Science and CKildren (Nov^iiber/^^^^^ 
ber 1982) lead me to believe SCiS may be superior to the E;'*iS^ units in 
raising achievement levels and iricreasing creativity although ESS seems to 
be better liked by students. However, the_ primary teachers may like the 
format bf the SCjS better since there is more information as to what the 
teacher is to do and say. 

With that in mind, if i wanted tb implement this prbgram in another 
school, I would have workshops to show the teachers what ah ESS unit is 
like and invite them to visit tKe classrbqms of our school. I would tell 
them that there is no perfect program which is ideal in every situation. 
They need to investigate several programs and adopt those things which will 

work for them. 

i wish college students ^ whether planning careers in elementary or 
middle or high school^ would take mbre science courses. Every person in 
today's world, needs tb have a science background. ^ideally it would be nice 
if a new teacher had considerable science experience. However I feel it is 
more. important that the person like children, enjoy learning, be organized* 
be flexible, and not be afraid to experiment with hew techniques. _ 

If I wanted the program to fail i would reduce the time perweek which 
is set aside for science, use texts^ as a core rather than a supplement, and 
do aw^y with: science cltibs. For .me, the reward bf "touching the future 
through children is a motivating force which drives me tb see bur scienc^i 
program evolve as far as it can. 
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Chapter 10: Elementary Science Program 



By 



Betty Hblderread 



Unified School District #373- 

I2n West 7th 

Newtbhi Kansas 6711^ 



Unified School District #373, located in central Kansas dri the open 
prairie, is in a town of approximately 17,500, 20 miles north of Wichita. 
The school enrollment is 3,200, operating on a K-4-4-4 plan cf organiza- 
tion. The elementary science prcgram is operational with 80 teachers and 
ISOb students in grades kindergarten through six: CSrades K-4 are in regu- 
lar self-contained classrooms while fifth and sixth grades are in scicice 
labs with tables and stools and science equipment; 

Average class size is 20 students, our handicapped children have spe- 
cial ed rooms in several elementary schools, the socioeconomic status is 
average to above average, and the attitude toward^ science irs most positive. 
The program, in existence for twelve years, has evolved and been refined 
based on bur growing perception of inquiry processes; problem-solving^ 
hands-bh learning styles ^ ah_d_ the heeds of students, and teachers using 
inquiry. Program, structure allows for great individuality and diversity of 
cbhteht and learning style within the format of a unifying inquiry and 
problem solving oriented ^ructiire. 

Twelve years ago we had a district-wide textbdok-centered prograin with 
no supplies. In bur old prografii students took turns reading the book, hav- 
ing discussions, and answering questions . The students found tj^is rather^ 
boring unless the teacher was especially interested In sciencei and spent 
time and money bringing additional j;upp lies ^id activities t^ the class- 
room. As a result, we had some outstanding and many p"or science classes. * 

While doing a year's study at Michigan State University thrbugh their^ 
Experienced Teacher Fellbwship Prbgram, Glenn Berkheimer encburaged me to 
analyze our prbgram and develop a ten year pl^n of action fbr .change. 
Glenn alsb prbvided ah initial study of current science p^bgrams and ihfor- 
matibn bn persbnality factors heeded to be a facilitator of change . 
_ I gained much inspiration at ahhual meetings of the NatldllaJ Science 
Teachers, Asspciitiori and studied elementary science programs at Marshall - 
tbwh> Iowa and Jefferson County, Cblbrado. (For more infqrinatii^^ 
fersbri County, see chapter 4 iri this Focus on Exceiience Monograph^ as 
well as chapters in the science/technology/society laonograph and a special 
1983 publication describing Jeffco as a district Portrayals o? Excel- 
lence.) Twyla S^he^rman, Wichita State University, gave me support during 
the change within the district and David Butts, University of Georgia, pro- 
vided a problem solving model. " . 

From beginning stages to nbw, NSTA cbnvehtions have beexL^he of the 
major sources fbr finding answers tb bur prbblems. In ah NSTA Suhbco 
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Seminar on ecoiogy, i heard discussed the principle "The greater the 
diversity, the greater the stability". This became the accepted principle 
'on which our curricuium content was developed. At a crucial testing point 
of the program, it was the only thing which saved it* ► ' . 

Now, each grade level has a unique Science Guide as well as published 
teacher manuals to help teachers choose learning activities. The teachers 
also have in-servrice experience doing activities themselvei* which they can 
take back to their class. The activities are very much h.ihds-oh, fbciisfed 
initially by a teacher*s divergent questioning. Later, as the lesson pro- 
gresses, the focus turns to student questions in cbhtiriuihg lessons within 
a unit. Student questions are highly valued and often are written large 
and hung in the room for all t6 see and think about. 

Effect^Sve fociising^ of student behavior in our program causes chil- 
dren's min<^ to "come alive". We value a dynamic interchange between chil- 
dren's ideas, questions ^ and erivirorimef.t . Children learn to observe; 
openly question; and respond honestly as they infer, perceive, make deci- 
sions ^ create experimental desigris, make tests and quest^ion resuits . it 

has been a priviiege for me to teach students, observing the_ higher degree 
of reasoning arid thirikiri^ skills demonstrated by the students in our pro- 

gran^- - - - - -- - - , 

Aldrig with scierice we have a very fine hands-on, activity-oriented 

health plbgram emphasiziug classical problem identification and resolution. 

We have .identified basic healtji laws in moj^ement , nutrition, cleanliness ^ 

recuperation, and menr^l health. This aspect of the program emphasizes 

I'ach unique student working out his own personal health program around 

these laws. 

o Xn our Prairie Outdoor Classroom, one of the _ emphases is valuirig 
natural history with the goal that as _ the young people approach decisican- 
making roles in the community they will feel a sense of custbdiariship. Our 
classroom work on the prairie is interdisciplinary with SCIS Science Con- 
cepts used as a broad base. ^ * _ __ 

Often variation in interpretation of data is 'the focus for an invest i- 

gationi especially in the iritermediate grades . Observing variation in 

interpretation of data creates interest and sparks^ th^ design of an experi- 
ment. The teachers >are trained in workshjaps" to us e^ this approach. In 
early grades, data interpretation and variati^ is, a matter of observation 
arid verbal inference on the cause of variation. In our program the chil- 
dren enjoy this approacji. <_ _ _ „ _ _ . 

Since our entirs program is built on the model of resolving problems 
we find that we cover less :^oi>tent because of the great ambtirit of time It 
takes to create ways to test _ahd resolve problems. Our studerits experierice 
this many times each year. In second grade bur science builds on concepts 
relating to weather. Third grade is built arburid all , the life activities 
taking place in a guppy tank filled with snails and three kinds 9^^_P^?"?s 
vhlle in fourth grade through sixth all units^ lend themselves to resolving 

problems. * _ J_ __ • ^ 

Tlie academic cbriterit of the program is foond in the fields of life, 
earth, arid physical science derived from a fusion of SAPA processes with 
SCIS concepts arid supplement^ from JESS units in addition to units we'vfe 
written to give us a broader base. Most of the units we wrotS^ have been In 
the ^areas of Health & Nuturition, Weather, and units relating to *i:he 
Prairie. . • 
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Teacher are ehcbiiragiBd to ihcludiB outsidie. pieople who are involved in 
scientific careers or hobbies. We have a local college with such resource 
people available to us. Ah diitstaridihg researcher ^ who often helps us, ]^as 
'been working with prairie snakes for over 2D yiears and is the authority in 
this field. Through, current events arid library research students also 
identify people iri scieritific erideavbrs . ^ ^ 



OUR BEGINNINGS 



While at Michigan State University on an . Experienced Teacher Fellow- 
ship in 1968-69 I was assigned to evaluate my local Science ;|)rdgram and 
make a ten year plan of action. I came home, implemented ESS units iri my 
^ own class, brought in two neighboring classes, arid recpiveti $500 to develop 
6ne elementary school Pilot Project. "I^^ pilot involved the 9 teachers iri 
my school and a year iMt&r I preser.tecj' a ten -year proposal to .the Super iri- 
then asked me to .pr.esent a district . wide proposal to the~ 
school board. Majb^tenents of the proposal were to: 

' ' : _■ •/ " 

1. Select and implement inquiry ^process science in grades 4,5, and 6 



2. Provide" inservice training for teachers with each new unit, 

3. Hire a half-iiitf^ elementary science consultant 

4. • Make* supplies easily available to teachers for a hands-on sdience 

curriculum. ' - • : * 

* _ _ _ _ rt _ 

The district-wide proposal was granted arid tjie program begari. It ridw has 
expanded arid developed from this point Recording to the perceptions ajid 
needs of students and teachers. 

In development . I was given everything that was -requested including^ 

^5^^ ^^__^??™A^^ time of f for teachers during the school day. 

There was easy access to the superintendent's office when problems aros^ 
and lerters of communication were sent from the superintendent when teach- 
ers were performing outstandingly with the program. Today, the administra- 
tion has_^ completely changed staff; yet, while other program^ have been 
finariciaTly cut back^ ours has not. 1 and the science progra^i have fuli 
administrative support ._ _ _ ' _ " ' = 

The'secbrid year of the program^ _ §f ter the pilots we begari to involve 
the teachers iri decisibri rtiakirig as well as in-servi^ce trairiirig. /^.Tbdayi the 
prbgrj^ carries a $5,000 supply btidget, $600 transpbrtatiori budget i_ arid a 
$1,900 in-service budget'' per year. Cbst pej: pupil is $17.30. I work, 
half-time as cdqrdinatdr^ and -teach seventh grade Science the bther half. 
There^is a half-time secretary-aide for the program as well. I believe th4 ' 
factors which contribute to the success of our program are having-: 

* Leaders who understand inquiry processes and people, who lis- 
ten and learn how to help teachers become aware of the model. 

* Regular (built into the school day) in-service training ses- 
sions which help teachers to be_ aware of ways to develop inquiry, 
process brieritedi and hands-on Science lessons. 
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* A model that allows for diversity of Units taught, yet unifies 
the program. 

* Teachers willing to risk new Ideas and teaching strategies; 

* Models for focusing questions arid providing reasoning, think- 
ing and processing of exper iisrices . 

* Adequate supplies. 

_Basic_ classroom mariagemerit systems are taught «fe_n in-service workshops 
and I perform any rieeded task to keep the system operating smooJ:hly. In 
addition tb_ regular Uriits, the Science Coordinator'^s office manages a 
check-out of 250 iridividualized, hands-on system units which are in cons- 
tant use. Also, the brganization and management of outdoor classroom time 
takes place iri the Science Office. 

OUR PROGRAM 



bur essential content is not traditional. We emphasize the observa- 
tion of* the characteristics of living and non-living things arid the ribtidri 
of change.- ' We want students to understand that everythirig is iri the pro- 
cess of becoming different . We observe the iriteractibris bf living and 
^on-living things. We define' a group of objects interactirig for a purpose 
as ^ system and,, observe many systems both livirig arid ribri- living^ Students 
sXudy living thiiigs as organisms; their life cycles grouped as populations 
interacting together as cbmmuriitie^. We strive for ^wareness of basic laws 
for; keeping our bodies fUrictibriirig healthily in nutrition, movement, sani- 
tation arid recuperatibri. Iri' the process , we teach the skills of bbservlrig, 
classifying j predicting, questioning, measuring, record keeping, variables, 
designing o^Kperimerits , arid comparing and evaluating results with »predic- 
ti©ris. Some activities ' focnjs on energy sources^ transfer ^ chains and 

charige. 

». I feel the outstanding characteristic of our prpgrani is the in-service 
training which takes place during a school day. With a substitute put iritb 
the classroom the teachers gather to learn .the creation of prbcess skill 
lessons, qi^estioning strategies, classroom mariagemerit, gradirig techniques, 
and unitT orientation by hands -oh ^ble playirig. Our greatest emphasis is in 
Questioning Techniques. We emphasize charigirig riarrbW lesson objectives 
into divergent questions arid we have a quest ibri sutmnary model that allows 
honest response from the studerit, helps students to synthesize the 'happen- 
ings of the iessorii arid helps the teacher evaluate; how successful was her 

iiistr taction. ^ - ; __ ! 

Aribther bUtstaridirig characteristic of our program is the Prairie Out- 
dbbr Classroom. The city of Newton gave us^ for natural history study ^ 160 
acres ^bf Sand Hills Grassland^ Our classroom work on the prairie is inter- 
disciplinary with S'CIS science concepts used as our broad base._ A teacher 
may choose from an outdoor manual or other materj^al the kinds bf activities 
the class will do while on the prairie. ._ _ 

The prairie may * be used seasonly by the class or brily year ly . Much 
classroom preparation is made before the trip With fbllbw- through activi- 
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ties taking place after the trip. The teachers are given training for 
using the prairie as with any classrbiDm iriseryice. 

We are also very proud of bur Health Curriculum which is unique in 
that it teaches principles brie can use to keiep the body and tnind healthy 
and help individuals to be healthier. It emphasizes the Uniqueness of each 
persbri within the fr^raewbrk bf sameness of function. Health is presented 
tb the students in a hands -bh, activity oriented approach. Our guides were 
written by btir teachers under the guidance of the Science Coordinator; 
They db ribt talk bf disease but bf greater levels of wellness and well-be- 
ing. _ ' 

Our program makes science and other subjects come alive. A dynamic 
interchange between objects, children's idea^j J-^®_^A_»_ 
allows for student choices and decisions, testing^ and processing wSs^tever 
happens, and beginning the cycle again with questions which arise here^ 
The teacher's major role is as a catalyst or facilitator helping first-hand 
experience to come into focus as d3fineabie problems through good question- 
ing and identifying inferences.' Students are actively involved in each 
step of problem identification and solving and in choosing the f bcus ^ 
designing the experiment, gathering data, and processing the information 
gathered. A teacher who learns to function this way also uses it in other 
discipline areas because it brings students ,^ teachers i and subject matter 
alive. It allows, with time, a teacher to free herself from texts and tb 
feel confident to take the interests of _ the children and the bbjects^ at 
hand to create a highly mbtivatibhal ^ reflective learning experience. This 
is done through the use bf a quest ibriirig model which encourages children 
with hands -oh to explbre>^ bbserve, cbmmuriicate properties , infer, deisign 
experiments, bbllect data," arid process the results* Teachers are models of 
qiiestibriirig; a divergerit focus. They model the processing of 5xper±ence 
thrbugh redi?rfectii:\g questions, seeking clarification (rather than ciari^- 
irig) , and accepting *all responses. T®55^®5? ^P?^^ leading questions; 

they ask questions which require students to think and "make up" answers. 
We don't ask questions requiring memorized answers. After asking a ques- 
tion, our teachers wait for^ a response. After a response, they listen 
actively. Much of a teacher's tim^ is spend observing. We want to encour- 
age childrens' ideas and questions of exploration. In _ doing this we also 
suggest new equipment to fit children's creative explbratipri and extend 
activities according to children's ideas.. All the while the teacher is 
trying to get students to focus on the_ problem. She is exparidirig bri res- 
ponses from students arid moving physically around frbrh grbtip tb group. 

This program cbrrelates well with bur bverall iris titutibnal, objec- 
tives. It bririgs added emphasis tb develbpirig the mirid in both inductive 
arid deductive reasbriirig skills. It adds strength to self -flependance, pre- 

paratibri f br careers , add entrance into trade schools or colleges . it 

benefits all students from those -lowest in intellectual capa^^ity to •^th 
highest. It develops skills needed in problem solving wherever one meet^ a 
problem. Since this program offers a way to motivate and stimulate stu- 
dents to great effort in any area, it plays an impbrtan,^ role in fulfilling 
the aspirations of the faculty who work with bur childrei]Lj.' An^'uhintended 
consequence of this program iso a greater ambunt bf cbnfidence^ creativity 
and interest in science in the teachers who use it. 

The characteristics bf the prbgram which most contribute tb its suc- 
cess are the use bf the unifying, prbblein solving mbdel with prbcesses arid 
questioning tecfihiques around a wide diversity bf tbpics . Teachers even 
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have brie period of "choice" for what they Jteach within the f of the' 

model. Other characteriistics that ^ontjgibute to its success are a Science 
Cbbrdiriatbr and regular in-service training sessions for teachers at vari- 
bus levels of teacher awareness; 

In-service training during the first year consists of one 4-hour work- 
shop per Unit dealing with orientation, manipulation of materials, a,nd 
classrdbffl management. in the second year we provide a four hour workshop 
on questioning strategies. The third 'year teachers attend a four hour 
workshop dealing with inquiry strategies. Teachers ?lso are made aware of 
classroom management systems in training; then teachers develop their own 
management systems. It is sug^^ested that the teacher use this system regu- 
larly to save time and their own nervous systems. 

Teacher attitudes and behaviors have changed considerably. Now^ they . 
involve children with materials through questions and are listening to a 
greater degree to students, talking less^ questioning more effectively, 
acquiring materials needed*^ and _ moving _ among the children ratjier than 
always being in front of the c,lass . Teachers now interact with small 
groups and wait_for questions. They can say, "I don't know, what can we do 
to find out?" They carefully accept all responses, plan their discussions, 
and 'ehcbiirage children to design and try their own ideas to f ind ^^t^ 
these inquiry behaviors encourage children's ideas, questions, expiora- 
tidng^ and learning. ' 

I asked one of bur teachers, without premeditated thought, to ^tell me 
what bur , science program has done for her . She ^^i^Jy "i^ provides guide- 
lines tb get- in where the children are thinking and to think with thetn; you 
can have an objective and develop a hands-on observational approach -to Jiel-p 
children internalize at a deeper ievel of learningV than before. But, it 
takes time." For those^who feel comfortable with the^ program ^ enthusiasm 
is nfuch grater; and there is a willingness to risk learhiliig and growing 
with th^_cn'ildren.' _ 

Material requests are sent by teachers each May to the Science Cbbrdi- 
nator's office. In '^he fall these supplies are sent tb the teacher who 
ordered them. Each school has a storage area fbr science suppiies. in 
addition^ there is a central supply area where 'basics are stored and can be 
requested at any time. ^ Students are changing as well and we feel they are 
making progress toward bur goals: 

bdveiop attitudes which enh^ance probieBi ident if icat and solv- 
ing and to have the student , apply these. Such attitudes are: 
curiosity, opeil-mindedness , intellectual honesty, doubt or a 
degree of skepticism of too quick authoritarian explanations ^ 
belief that phenomena are subject to investigation^ freedom from 
bias, looking for cause and effect relationships ^ arid accuracy. 
Simply, to be enthusiastic about science learning. « 

Develop skills of ihqUi_ry and critical thinking and to have stu- 
dents apply_cthese skills in ariy context. Simply, to have confi- 
dence in solving problems in everyday life. / 

Develop meaningfuS concepts and an ability to rejate these to 
other cbricepts tb form conceptual schenaes^ Concepts are "ideas 
descriptive of classes of objects or ^vents such as 'trefe* or 
'mbtibri*, and ?<3nceptual schemes defined as generalizations which 
show interrelationships between many concepts. 
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As the children plan together arid work together, they are learning to 
adapt. 

Any day ydli visited, studerits would be learning f roffi working with 
things arid with their fellow studerits. Studerits would actively be involved 
in bbservirig some pheridmeridri, cbmmurii eating with peers and infering causes 
or effects, desigriirig tests to see, if they were right, discussing their 
ideas, arid questj.driirig. All would be accomplished with hands-on objects. 
They would be ^rithusiastic, and it would be obvious their minds were very 
"tarried bri" a^d Ibving science. __ * . ^ 

Our approach to science l^nds itself to any and a.li subject areas. 
Therefore,- being multidisciplinary^, it helps in social studies^ to resolve 
Social problems and issues. For instance. We have a tinit related to change 
which deals with alternative futures in third grade. 

Inquiry processes unique to specific disciplines are a strength in our 
program. Tfie teachers are made aware of processes and trained to question 
so that Inquiry processes are developed within children's minds as they 
work with objects in their hands. In doing so children are constantly 
placed into decision -making situations relative to the science lessons that 
are taking place and within the social, structure of the room. The teacher 
lends to this whatever scientific knowledge or resources are available. We 
have a career awareness program arid director that the teacher calls upbri tb 
bring. "hands oh" experiences to her room. , 

Children of ^all grade levels are taught tb make cbmparisbris and judge- 
merits and tb feel it's all right tb *'see it" differently than others, even 
your teacher. They are alsb taught that there are no wrong answers when 

dealirig with bbservatibris and analysis. "^^s, our problem-centered 

apprbach is flexible to the childrens' Percept ijjns and J.nspirations as well 
as teacher guidance. This causey the program ^° ^ teacher is 

trained to change plans if children focus with interest on an aspect of the 
problem not thought of by the teacher. in essence, our program is child 
centered first. That means, we listen to them, encourage them to reason 
and relate to each other and to the world of people and nature around them. 
As a result, our teachers' commitment to human welfare and progress is com- 
municated to the children thirdugh basic attitudes arid activities. ^ 

We relate our lessons to the child's eriyirdnnierit ^ hbme, what's happeri- 
ing in nature on trie way to school^ T-V. ^ arid other relevarit aspects of the 
child's life. Or, with bur fbrmat of iriquiry prbblem-sblvirig as we define 
it, we go to bur butdbbr classirbbm, teri miles frbm the. city, for lessons. 

We alsb irivblVe a histbric brie-irbbm school, a pioneer's home, ^3. college 

museum, the hbspital, the central kitchen for school lunches, planetariums ; 
arid a health museum for study. Each grade level focuses on a unit in 
health which is certainly relevant. 

Children work in groups of two on a regular basis; ana, at times, in 
groups of four with adequate equipment for each. Since our program focuses 
on a problem, then each small group picks up on this and takes it in their 
..own direction as thei^ minds perceive it. So, by the end of the period ^ we 
will have as many problems or directions being taken as we have groups. 

Much of our ipethbdology is based upon current reports from NSTA, 
Piaget, Gagne^ and Bruner and educational research iri gerieral. We have a 
rationale, for . teaching science--a rationale based bri research about how 
children learn^ the riature of scierice, arid th'e effects bf teachers on stu- 
derits . 
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— the teaching strategies, questibhirig sttrategl^ 

model once mastered by a teacher are so effective that teachers automati- 
cally transfer these approaches to all aspects of the curriculum. I have 
watched this happen for ten years. It takes, on the average^ three years 
to master this . _ _ 

As a result of our strategies and contend students rank Science as 
their most loved subject in elementary, school . The cbminuriit^ also responds 
most positively to this program. While funds and personricl in other dis- 
ciplines are being cut back in our system, this prpgram ' remains intact, 
recognition of its value to the development of flexibility and confidence 
in children's minds. __ 

Students notice as well. A_ student, recently returned from obtaining 
his doctorate in Texas ^ stopped by to say the greatest asset in his higher 
education was his ability to concentrate and make decisions ; attributes he 
attributed to bur_ science program. In doing this we use a variety of com- 
mercial and locally developed units. 

SCIS II units we use are: 

Material Objects, Interactions & Systems^, Subsystems & 
Variables, Energy Sources, Organisms, Communities, Life 
Cycles . 

ESS units WB use are: • 

Sink or Float , Mystery Powders , Batteries & Bulbs , 
Rocks & Charts, Tadpoles, Pond water. Butterflies, Life 
cycle of Beans & Peas , Mealworms , Bones , Tracks Ice 
Cubes . _ _ 

Our Goal is to provide a balance of the life and physical sciences. We 
also have other source books _such_ as : BIddd 6 GlJts Little, Brbwii, & Co., 
1976; 1130 Ways to Enhance Self-Cohcejjt in the Cjassroom, Prentice-Hall, 
1976; Early Chijdhppd Currjculunl, American Science & Engineering, 1973; 
Beginnings^ Jtand McNally & Co. 1974; Rays of Dawn, Concept therapy Insti- 
tute, 195D;_Trees> Holt, Eiriehart S Winston of Canada, 1977j Teaching Sci- 
ence With Everyday Things, McGraw-Hill, 1968; Ten Minute Field Trips, 
J.G. Ferguson, 1973. 

Guides we have developed include: Properties of Weather - Grade 2, 
1980; Rain Forest Systems - Grade 4, 1975; Experimenting with Plants - 
Grade 5, 1976; Leaves & trees - Grade 5 -1974; Health - Grades 1-6, 1980; 
Prairie Resources Guide, 1979; Sand Prairie Animals - U.S. D. ^373^ 1979, 
by Betty Holderread and Jan Saab 1982; Energy & Cons ervLat ion Activities for 
the Classroom, Energy & Man's Environment, 1975; OBIS, Backyard, School- 
yard, Pavement & Parks, 1979; Using the Environment - Investigation, Mac- 
donald Education, 1974. _ _ 

We work hard for science to get _ its fair share of time since great 
emphasis is placed on readihg_ahd math here. A teacher's mind is always 
busy with reading and math. The time per week scheduled for our science 
programs averages 112 minutes. We ask for 45 minutes every other day - or 
ah equivalent of this in blocks of time daily for awhile - then laid aside 
for some other discipline. 
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EVAtUATIdN 



in the classroom we evaluate our program by children '_s respons^es to 
three major objectives . Our first objective, stimulating an enthasiastic 
curious attitude, is easily evaluated by the way students respond to our 
science program. Students now rank science as their most loved subject in 
elementary school. For a teacher to say "it's science time" brings a clap- 
ping of hands, Bouncing up and down in seats, happy smiles, and positive 
verbal responses. 

Our second bbjoctive, using inquiry and process skills, is evaluated 
by giving ahbther activity with new objects or phehbmeha and asking the 
students to use desighated ski_lls . tfe have a model for teachers to use, if 
they choose^ in doing this. - Our third objective^ gaining and using mean- 
ingful COhC0ptS>_ is evaluated with traditibhal instruments but with hbh- 
traditional results. In comparing pur overall program witli sister institu- 
tions we see that bur high school students ' ACT test scbres have ' been 
higher than Kansas* average and also higher than the national average cbh- 
sistaxitly for the past ten years. We also have a higher percentage of stu- 
dents enrolling in high school elective science courses than biir sister 
institutions. 

Each teacher is allowed to devise her own standard for evaluatiiig a 
child's personal grade. We have models for testing process skills and 
attitudes which the teacher may use if desired. We emphasize evaluating a 
concept or skill by providing different objects in a similar activity to 
test the child's perfbrmance. Teachers evaluate the prpgreun as well. if 
she is not enthusiastic about some unit, she may request one of the 
bptibnal units fbr her grades level » 

The principal is the curriculum leader in his building as well as a 
supporter of teachers', heeds ._ Admihistratbrs are bur leaders. They give 
lis the broad framework of policy in which we are to develop bur prbfes- 
sibhal expertize. They cobrdihate bur program with all bther prbgrams in 
the system. 

Our program is still evolving accdrdirig to trends arid emphasis of the 
times. Teachers perceive iieeds arid "sell" us on their ideas. Chaxiges also 
are being made constantly as teachers "and students create new activities, 
if tim^ permitted^ a m^aintenance system for disseminating more of these 
ideas to all teachers would help the program. 

i would like the program to change, keeping abreast of current think- 
ing and emphasis in science as established Sy NSTA. i would like it to 
change, reflecting the teacher's perceptions bf the latest learning of top- 
ics in their studies and relecting current nbtibns bf psychblbgy bf learn- 
ing. I would like it tb changCi reflecting the interests bf the Ibcal cbm- 
munity. _ More emphasis, should be placed bh the students themselves as a 
focus bf study. I would like tb see a greater percept ibn bf the dynamics 
bf the problem -solving model by the teachers arid a greater use of sbcial 
issues in prbblem-sdlvirig iised. 

As in the past, changes will probably come from three sources. Teach- 
ers will perceive a need for certain topics to be added or deleted, admin- 
istrators and the community will perceive a need for certain topic develop- 
ment , and i may perceive national science trends in which we need to be 
involved. 
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Our program uill probably remain cbristarit in its inquiry format which 
allows for changes in subject matter with a stability of approach Gonse- 
quences of change would be a good _961idi stable science program relevant to 
the times, teaching boys and girls to iriquiriB arid problem solve at their 
level of capabilities. As a result ^ studierits would be interested, and 
teachers confident, excitedj arid iAvblved. 

If I wanted to start this elemeritary science program in another school 
. I would identify teachers who warited help iri science. We would start with 
everyday kinds of objects easily available to teachers and kids and, with 
my simplest version of prbblem-sblvirig (which originated with David Butts) , 
we would have a brie day trairiirig session. We wpuld tjien follow through in 
six weeks with a half-day sessiori, this one_ in tune with the problems 
teachers were havirig. We would also focus on questioning strategies . J 
have begun this process with the' Salina, KS., school district which is 
three times bigger than ours. _ 

Teachers iri bUr program need questioning strategies, and ski^l^s of 
mariagemerit, cbristruction, and organization of lessons whose goals are iden- 
tifyirig arid using process skills and concepts, and developing, certain, atti- 
tudes . Teachers also need skills in group dynamics; the ability to listeri 
fbr the purpose of perceiving where the child is related. to prbgram gbals. 
Attitudes are critical. Without a love of kids and a willirigriess tb adapt 
to needs and demands of the moment we cannot succeed. Success involves 
children in planning and having a plan of action worked but. Our teachers 
must respect kid's opinions. Knowledge is impbrtarit as well. First and 
foremost, it's OK to learn with the kids; if ybu dbri't know^ just say so. 
Using Methods of teaching inquiry through harids-bri- everyday things science 
is what fuels bur science prbgrani. 

Teacher Education, wbrkshbps are brie of three keys to our success. 
They still are. a stimulus arid catalyst for our program, providing positive 
input and a clearirig hbUse for problems. They will continue tb have the 
same functibn iri the future. Teachers in our program are rewarded by the 
joy bf seeirig childreri alive and enthusiastic about learning and havirig a 
chance tb be dyriamic and learn with the children. 
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Chapter 11: Schaumburg Township Program 



by 

Larry Small 



District 54 Elementary Schools 
. 524 East Schaumburg Road 
Schaumburg y 1 1 lihois 6D194 



This k-8 school district serves Scha^umburg Township in the Suburbs of 
Chicago, northwest of 0' Hare Airport. The children^ from kindergarten to 
eighth grade, live in six middle-class villages in the township. Although 
the Schaumburg Township School District has seen phenomenal growth since 
World War II,, receiitly there has been a slight decline in enrollment. But, 
the cbmmiinities served by the school diistrict are positive about education 
and have generally supported innovative curricula. 

The 800 teachers and 16,000 students work and learn in buildings rang- 
ing in age .-from post World War il to modern: The last of the 27 schools 
was completed two years ago. The smallest elementary building houses 300 
students while the largest has 83Q and the five junior high schools range 
in size from 650 to i„ti50. Many buildings have been improved. In 1974, an 
observatory was built on the roof of a new Junior high school. In 1975, a 
two-classroom Nature Center was built oh the district's thirteen acre out- 
door education site. Both of these projects were supported ih_ a bond 
referehdum ahd_ continue to be supported by the parents and general public 
in Schaumburg Township. Both iristal latibhs are aii integral part of the K-8 
curriculum with th6 observatory being used by 3rd, 6th and 7th grade stu- 
dents. * 

Our classrooms are brdiiiaty but adequate; all have sinks and vary in 
regards to size, shape, jstdrf.ge space and special facilities. The junior 
high school labs are well equipped and allow for a^ari^ty of experimenta- 
tion. Our Physical Facilities also include a_ _0istrict Science Genter^ a 
centralized storage and refurbishing center. New units are moved from the 
center to individual teachers every nine weeks on a definite schedule. 
Each grad,e level from K-6 completes three science, and one health unit each 
year. Every teacher receives a complete unit except for audio visual 
materials which are housed in school Learhihg Centers or at the District 
Media Center. Also provided in each kit is a material package for 3D_ stu- 
dents and activity sheets for each student. Although Junior high schools 
have sciehcfe storage areas hbusihg materials Used by these grade levels, 
quantity buying necessitates district storage of some items. Any materials 
heeded jij>r a recommended activity within the guide are readily available so 
that teachers do hot have to provide them bh their own. 

Materials are ESS'br jSCS based with a wealth of locally and commer- 
cially developed enrichment materials to augment J:he Program. Our complete 
curriculum includes filmstrips, distict written newspapers, ^^tivity 
sheets, learning station booklets and revised teacher's guides. Computers 
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are new to the program arid a few programs specific to the curriculum haye 
been developed, Nbtewbrthy computer programs have bo:en developed for the 
5th grade Rocks arid Charts liriit arid the 6th grade Astronomy unit. Film- 
strips such as "Water Filtration'* arid teacher education video tapes of 
heart dissection also have beeri develbpied for the curriculuni. [_ 

Prior to the district-desigriisd program, a textbook approach with lit- 
tle or no ''harids -on" activity was used. the content within the textbook 
arid suggested teachirig procedures formed the guidelines for what was to be 
taught as well as how it was to be taught . Recent developments in science 
teachirig methodology made it evident that learning models were needed that 
would provide children with activities allowing interaction with the envi- 
rorimerit. Time to do this exploration, critical to such ah approach, was 
also necessary. _ _ 

Our new program has been developed through local support with Federal 
or special state funds being_used janly in areas of enrichment. Ori-goirig 
functions of program implementation and maintenance are incurred through 
district budget. 



OUR PROGRAM 



Hiring a fill time Science Cobrdiriatbr provided an initial impetus for 
our program. Selection of apprbijriate available science materials and the 
approval of a centralized materials center by the science/he^ 
committee, the admiriistratiori , and the Board of Educat^ion^ led to ef 
and successful implementation. While our basic process -oriented curriculum 
would be adequate, bond referendum and voter approval of a Nature Center 
building on a district-owned 14 acre site with a full time Naturalist 
allows us to provide a truly outstanding elementary Science program. Bbard 
approval of an observatory and funds to hire persdnriel to cbriduct evening 
classes correlated with 3fd and 6th grades astronomy liriits were further 
evidence that our district wanted an exemplary scierice program. 

Our committee developed a basic philosophy fbr the science/health 
curriculum stating that process arid inquiry learning permeates the total 
development and implemeritatibn bf the curriculum and teaching methodology^ 
The philosophy has been cbrisistarit throughout the initiation, implementa- 
tion, revision and modificatiori bf the curriculum. ITie district phi loso^^ 
includes objectives fbr -Ibgical thinking and creative skil Is. The science 
program complements this area of learning by providing students opportuni- 
ties tb identify and solve problems and otherwise inquire. In examining 
each curricular area in the district's program of study ^ a strong teridericy 
toward the development of self -awareness , initiativej, creativity arid prb- 
cess and thinking skills are evident. These skills are approached diffe- 
rently iit each area but the end goals remain the same. Scierice instruction 
has emphasized these as major goals , on _a consistarit basis . Generally, 
hands-on activities comprise' 70 to 80% bf scierice time. Class activities 
comparing data and discussing experimerital findings comprise the remainder 
of the class period. _ __ 

The curriculum is develbped arburid the phenomenon^ A® 
interests children with scierice acting as a catalyst for the initiation of 
questions i inquiry ^ arid further exploration. The program began, thirteen 
years ago with the adbptiori of the Elementary Scierice Study (ESS) in 4th ^ 
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5th and 5th grades. _Si_nce that initial. .Moptipri, a fu K-8 program has 
been developed using ESS in K-6, while ISCS arid SCIS are used in the jun- 
ior high schools. All adopted materials were trial taught for one or two 
years and evaluated by a teacher committee before Board of Education adop- 
tion^ The Science/Health Cbbrdiriatbr, Erivirbrimerital Education Consultant^ 
and Departmerit Heads at the five junior high schools withiri the district 
were all heavily irivblved iri the development of this program. Since the 
first ' adbptibri thirteeri years agb, all basic units have been packaged cen- 
tral ly arid shipped tb teachers on a set schedule with each classroom 
receivirig fbiir basic units each year. Siipplementary unit kits are availa- 
ble at ariy time. 

Iri all of bUr development and implementation work, the administ 
has been very supportive. They have provided exemplary budget support, 
participated in inservice training^ and included sciefice lessons among 
those they observe and evaluate. They have consistently seen the need to 
support summer projects for writing new units and revising existing ones. 
Other support for bur program comes from Northern Illinois University and 
Governors State University with bh-gbing teacher courses specifically 
related to the curriculum. Local PtAs cbllect materials ^ dbnate equipmerit 
and present a positive attitude toward process learning as well. , 

Initially, two teachers per school participated iri a brie week summer 
prbgfam. Along with the principals ^ these teachers were the basic imple- 
mentors at the school level. Even, ribWj 13 years after bur beginning, each 
year a new or revised uriit is implemerited arid a orie to three hour training 
session is plariried fbr all teachers whb will teach the particjilar unit^ As 
a result bf bur prbgram arid emphasis bri science education, there is now a 
gerieral awareriess that elementary children nee^ first^-hanc^ experiences tb 
learn science and that children are not ready to internalize abstract con- 
cepts. 

Generally, in science, students are heterogenebus ly grbuped although 
in certain cases there will be some departmentalizatibn at the intermediate 
levels. Handicapped children are mainstreamed into the science prbgram 
V7here apprbpriate. Student attitude toward science remairis very high with 
76% of the students cbntinuiiig beyond the minimum scierice reqiiiremerits in 
high school. _ _ _ 

The Schaumburg Science Curriculum has beeri designed tb satisfy four 
basic goals: 

1. Stimulate childreri's curibsity abbut sortie part of 
their wbrld arid ericburage them to learn more about it; 

2. Create flexibility and creativity in thinking^ 

3. Improve use and understanding of science process skills. 

4. Seek, through experimentation , explanations for natural 
phenomena. _ _ 

The skills of inquiry, observation, measurement, classif icatfipn and deduc- 
tion are an integral part of the Schaumburg Science units. But i_ they are 
not the tbtal scbpe. Nb unit aims solely to teach individual skills arid 
units are nbt intended primarily to illustrate particular cbricepts br prb- 
cesses. Instead, by presentin^g^ iriterestirig problems arid real materials to 
explore, the units invite childreri tb exterid their knowledge, insight and 
enjoyment bf some part bf the wbrld arburid them. 
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Thrbughoiit the program there is a strong emphasis on criticai thinking 
and process irig skills. Seeing alternative ways of approaching a problem 
and selecting what apiDears to be the most sensible solution is a prerequi- 
site, for dealing with the future arid its unknown challenges . Rather than 
merely learning abpUt scierice we want students to use their knowledge of 
science to make decisions about problems of their own and of society^ Gen- 
erally reference is made to ecological/environmental issues, energy related 
topics arid other scierice related social issues. At present, the Junior 
High Departmerit Heads are considering including societal issues and prob- 
lems iri all the 7th and 8th grade curricula as well. In the elementary 
grades the health units presc^nted each y®^^ include societal issues like 
water quality, eye safety, choking techniques, 6,P,R. and drug abuse. One 
example of using societal issues is the 7th grade environmental education 
unit where students are asked to design a human conununity that best exists 
with the natural habitat. Social/^cultural relevance is an area that has 
been indirectly incorporated in the program and is_ viewed as a joint effort 
in coordination with the social studies curriculum. _ Science is part of 
culture and would not exist without culture. We feel it is important to 
recognize this. Other units _have been Jdesigned with sections for teachers 
titled "People to Know" and "Places to Go". These provide suggested career 
opportunities related to the unit being studied. Also, there are opportu- 
nities to bring in individuals who have careers iri the various areas of 
science. 

The health unit at each grade level deals with pertinenj: health 
issues. These issues iriclude value, ethical, and moral considerations of 
science-related social issues. Other areas _the _carr±culum involve eth- 
ics arid social issues as well. This usually depends on grade le>7el, matur- 
ity arid riature of the study and the students^ The basic thread throughout 
the health units is that children are responsible for ^ their own fate. The 
hands-Ori approach to the entire curriculum helps point out the cause arid 
effect children have on their environment. For instance ^ students study 
their own strength and heart rate and how these factors can be changed 
through systematic exercise. _ _ 

The observatory and nature center are used by local adult organiza- 
tions as well as our students^ Not only does the cbtiunuriity use our facili- 
ties, we use the_ community. Some units have beeri developed aroiind the com- 
munity and local_ envirbrimerit. Examples of these tinits are the 4th S^ade 
Brine Shrimp arid Erivirbrimerital Heal th Unit where a filrostrip has been 
developed tb shbw Ibcal water filtration systems and the second grade Rock 
to Sbil uriit which studies local soil types. We obtain samples during 
field trips tb the nature center. 
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OVERVIEW OF ELEMENTARY SCIENCE UNItS 



(supplenentary skill units are lised in each grade level aftiar they are introduced) 



GRADE LEVEL 



REQUIRED UNITS 



SUPPLEMENTARY 
UNITS 



SUPPLEMENTARY 
SKILL UNITS 



Growing seeds 
Hot arid Cold 
to Nuts 



Nature Hunt 

Shadows 

E'gg to Chick 



Geo Blocks 



ONE 



He and My Senses 

Balancing 

Weattxer 

Butterflies 



Dinosaurs 
Snails 

Snow and Ice 
Magnets 



junk Learning 

Magnets 

Water 

Plants 

Tahgrams 



TWO 



Life of Peas and Beans 
South and Ears to You 
Rbck_tb Soil 
Eye Spy 



Outdbbr Fun 

Balances 

Air 

Heat 



THREE 



Plant and Animal 
Responses 

Whistles and Strings 
Looking Up 
About Ourselves 



Plants in the 

Classroom 
Weeple People 
Drops, Streams 

and Containers 
Simple Machines 
Wind 
Optics 
Observatory 



Mirror Cards 

Sounds 
of Music 



FOUR 



Mystery Pbwders 
Envirbrimerital Health 
Clay Boats 
Small Things 
Brine Shrimp 



Differences in 
Living Things 
Plant Puzzles 
Butterflies 
Structures 
Animal Activities 
Plants in the 

Classroom 
Senses 



Peas and 
Particles 
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FIVE 



Rocks and Charts 
Envirbhniental Awareness 
Iij-Digestibri . _ 
Batteries and Bulbs 
EnviiSDnthehtal Awareness 



Airplanes 

Batteries II 

Bones 

Ice Cubes 

Nut r i t ion /Dent a 1 

Health 

Consumer Health 

Decisions 
Flexibility and 

Strength 
Cloiored Solutions 



Attribute 

Games 

Mapping 



SIX 



Behavior of Mealworms 
K . P . Duty 
Have a Heart 
Astronomy 

6th tirade Family Living 



OBIS Cards 

Crayfish 

Birds 

Earthworms 

Optics 

Observatory 



eVERVIEW OF JUNIOR HIGH SCHOOL SCIENCE UNITS 



SEVENTH GRADE 



REQUIRED 



OPTIONAL 



Matter and Energy 



Introduction to the Lab (IH)* 

Matter, Matter Everywhere (SPIES) 



Sink or Float (ESS) 

Ballbbhs and Gases (ESS) 
Heating and Cooling (ESS) 
A Matter of Heat (ISCS) 
A Matter of Speed (iSCS) 
Phases of Matter (iH) 
Using Chemistry (IH) 



Life Science 



Cell Study (IH) 
EGOS (SCiS) 



Beans ahd_Biology (IH) 
Euglena (IH) 
Daphnia (IH) 
Earthworms (IH) 



EIGHT GRADE 



REQUIRED 



OPTiONAE 
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Earth Science 



Crusty Problems ClSCSi_ 
Winds and Weather (ISCS) 



Local Geology (IH) 
Mapping (IH) 
Soils (IH) 



Physical Science 

What's Up? (ISCS) 
Forces at Work (ISCS) 



Electricity (IH) 
tight and Optics (iH) 
Sound (IH) 



* IH = In House Produced _ 

SPIES = Silver Burdett SPIES Program. 
ISCS = Intermediate Science Ciirriculum Study 
ESS = Elementary Science Study 

SCIS == Science Curriculum Improvement Study, 
in the 7th and fit h grades ^ where class periods are daily for approxi- 
mately 45 minutes, students . study a semester of chemistry, earth science, 

ph^^sical science and life science and a semester of health. The single 

mo^t important criterion for excellence ^exhibited by the 'prograan is d^^ 
oping an uhderstaadihg of information and .concepts from a wide' variety of 
tSpics selected from the life, earth ais^d physical sciences. There is no 
one of basic science topics for elementary instruction. Since mo sci- 

ence content is truly " esi^ential , a variety of topics may be used to help 
develop skills in generating, categorizing, quantifying and interpreting 
Informatidn from an environment . Jlii^ of topics may be used for 

the sole reason that they are interesting to students at a particular age. 
the uniqueness of the sequence 'of instruction is that there is no sequence, 
fiy this i mean content ii secondary to the process that is used aiid prd- 
Icess is an integral part of the program. The sequence is irrelevant. We 
lean teach students to observe ^ inform, and predict regardless of the order 

lor presence of specific science cpnteht in our curriculum. 

' The K-6 curriculom is generally taught in self-contained classrooms by 

/ general is t teachers. _In 7th and 8th grades, science is taught by teachers 
^ trained in science. Regardless, the teacher's role, as with any area of 
the curriculum^ is a critical one. Teachers spend significant amounts of 
time in lesson design and -the evaluation of both program and self. The 
degree to which teachers prepare materials and instruction makes the dif- 
ference between our. highly effective curriculiim and failure. The essential 
pbrtion of otir teacher*s role is providing all students with ah inquiring, 
hands-on approach in all science activities. Facilitating laboratory 
activities and leading discussions interpreting data occupy much of a 
teacher's time. Teachers ask many probing, extended answer questions and 
assist students in pursuing the validation of initial observation^. This 
assistance frequently is by means of questions and suggestions for further 

investigation. 

The hahds-dn process approach ericdur ages arid necessitates a 
ized approach, td the formalized program. Children interact with the envi- 
ronment according to their own individual make-up but, activities within 
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the units encourage class discussidh _ahd cooperative data gathering 
purposes of graphing ihforihatiph arid fbrinulatihg findings. Students w 
in cdpperatiye small groups duririg iriariy of buir science activities. 

Our students sperid far more than the average time in science. S 
dents work wi_th_ scierice materials for 60 to 100 miriutes per week in gra 
K-3i 150 to 200 miriutes each ^week in grades 4-6, and 380 to 4ib minu 
each week iri grades 7 arid 8. Even though we use more time for science tl 
most schools^ we rieed everi more time to teach science and health at ' 
.primary levels, particularly in 2rid arid 3rd grade. T hope our adssinist: 
tidh will help iri achievirig this. We feel optimal class time for sciei 
probably would be 100 )ninutes each week in grades K-3, 200 minutes 
grades 4-6, and 400 minutes in grades 7-8. 

EVAtOATldN 

We would like our evaluation system to reflect the tjse of scienti: 
knowledge. This is an area thit is being closely reviewed by the juh: 
high department chairpersons and the science/health committee. It is 
extremely difficult area to contend with but we feel progress is being m^ 
toward this goal. We also want bur evaluation to consider the iridividi 
student's cognitive development and level of rational decisi_dn makii 
Most junior high school students are given a_pericil_and paper Piaget-t; 
test entitled CQncrete*-Opepational Reasoning Test. This assists iri der: 
ihg thinking ability levels of students and covers 'such areas as : cdrisen 
tidri df weight. and vplumej trarisitivity > Euclideari space, class iriclusi< 
conservation df lerigth arid area* spaccj drie-td-drie cdrrespdriderice, arid 
idity. Teacher e^valuatidris are iricluded iri each unit. Progress is undi 
way td implemerit a sttlderit dpiriidririaire of science and health. This ti 
wduld be giveri riear the end of each school year and would focus on th^ p3 
mary curriculum. Other facets^ of evaiuation^r^ J^®^^^? pursued for 1 
upper level curriculum. Students are gij^en letter grades just as they i 
in I'eading, social studies, English and math. 

' Eva,lu_ation of a K-8 process curriculum is difficult. The pbpu] 

trend is to evaluate by pencil and paper tests stressing facts arid c< 
cepts. Yet, in a hands-on curriculum where process skills ^ the nature 
science, societal issues, science applications ,_ arid grbup^ dynamics are 1 
emphasized learning goals we need sbmethirig differerit. To better evalu< 
these areas of learning a trairied observer could be employed tb evalui 
the effectiveness and^ suggest modif icatioris . Alsb, a Idrigitudirial stt 
carried irito_ the high school wduld be ftidst interesting arid valuable. 

Althdugh the schddl district ddes riot presently administer standai 
ized evaluatidris iri scierice, several indicators show the program has uncc 
mdri success as an elementary scierice program. _ Schauraburg School Distrd 
is a K-8 district: As the high schools^re separate from the administi 
tion structure, valuable and unbiased data cmi be gained from^ high schc 
teachers and depajrtment heads . _ Each year for the past seven years ^1 
three high schools attended by our students have indicated that studer 
exhibit positive attitudes toward scierice, expecially toward laboratc 
activities. In 1982^ a study cbriducted in one of the three schools shbv 
that 76% bf bur studerits cbritiriued scierice studies beyond the brie y€ 
requirement. This is sighifically higher thah_ the riatidrial,. average 
around 20%. The most important evaluatipri is from the children whd s 
that they like their science. As one fifth grade teacher found this yea 



136 



131 



her students chose science over recess as the part of the schc^l day best 
iiked. Administrative siippbrt is evident through the annual budget setting 
practice by which accounts are set for supplies^ equipment, repair arid 
audio visuals/ Their _suppbrt is apparent in bri- going iriservice prbgrams in 
science arid health. This year every teacher was provided the bppbrturiity 
to receive brie or mbre hbiirs iri a specif ic iriservice program relating to 
the uriits they will teach. Our priricipals believe in arid' support process 
learriirig. ' 

Although the program begari with ESS arid iSCS uriits, through student 
and teacher evaluatioris the Uriits have been revised and modified. ^ This 
piroceiss of change continues constantly and reflects the need to reach 
energy concepts, animal care, health education and other currently relevant 
science topics. Through annual evaluations and frequent unit modifications 
the curriculum changes to meet societal needs and maintairi sound pedagogy^ 

Principals play a^i^nificant role in influencing teachers the 

development and implementation of curriculum. The district's thrust is on 
viewing the principal as an instructional leader as opposed to merely a 
manager. This is a significant philoiophical stMd and gives a greatest 
responsibility, particularly in the area of instruction. A principal regu- 
larly attends science/health committee meetings and principals supervise 
the receipt and return of science units every 9 weeks . They also supervise 
the evaluation of science teaching by classroom teachers. 

Sj^haumburg District 54 h^s actively participated in the lilirHS>is Sci- 
ence Teachers Assbciatipii and in NSTA. In the early days bf j5rbgram 
development^ teachers arid admiriistratbrs participated iri these cbrifererices 
with special emphasis bri gatheririg ideas arid irifbrmatibri by atteridirig pre- 
^ seritatibris arid exhibits releverit tb eleme^ritary curricula. This practice 
cbritiriues tbday, but we ribw cbritribute ideas, informat:iqn^ exhibi^^ 
arid preseritatibris of^ bur program. Science and Children, The Science 
Teacher and Spectram, the Illinois 'Science Teachers^ssociation newslet- 
ter , are reaji by teachers , the Environmental Education : Consul tmt and the 
Science/Health Coordinator. Occasionally permission is obtained to dupli- 
cate articles for district -wide distribution. A secretary and two science 
materials center clerks provide special support for bur 800 teadhers as 
well.^ ^ c 

Each of the five Junior high schools, has a Science/Health Department 
Head with released time to perform building duties arid assist J:eachers iri 
elementary schools, that feed into their jiiriibr high schbbl. Thete is ari 
Energy Educatibri Cbri^ultaht to assist in a special released time energy 
educatibri program. The Erivirbrimerital Educatibri Cbrisultant supervises the 
Nature Ceriter arid classroom tours of the Center. The Science/Health Coor- 
diriatbr supervises curriculum design, inse. vice training, the science dis- 
.tributiqp ceriter, observatory and all adiiiinistrative areas of the science/ 
health program. 

THE FUTURE 

Although our teachers are committed. to inquiry, prbcess-briented sci- 
ence they appear to dislike chemistry related units and those dealing with 
the more complex procedures . We still have some improvements tb make. 
Like any good program^ we are hot fully where we wish tb be; we are still 
evolving. Constant revision and charige is plariried as an bri-gbirig part of 
the program. Studerits arid teachers are asked tb evaluate each Unit studied 
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and units are changed to reflect their views and needs . Sb^ 
according to advances in Understanding of how children learns changing sc^^ 
ehce concepts , and needs of the comrnunity . Aithougj^ change is ^ 
process i the over -a 11 program remains relatively constant with only one or 
two units being revised each year. Parents ate active participants in the 
revision and decision making process ; Aisoi various cbmmuhitx agencies 
participate in curriculum design and contribute speakers and reference 
materials to supplement the program. We could enhance the planning and 
revising process fby increasing teacher input through assi^J.hg released 
time for one classroom teacher at each grade level to supervise minor revi- 
sions of each grade level unit, demonstrate process teaching techhiques, 
and in,service all units^. Such time also would provide teachers with time 
to meet with supervisors and community leaders. I hope these changes will 
make the program more teachable by elementary school teachers arid increas- 
ingly exciting and relevant for children. _ ._ ^ " 

One way to insure- a positive program evblutibh is to become more fam- 
iliar with inquiry leafhihg and Piagietiah development as they relate to 
the concepts of science teaching^. Another way is to see that unit revi- 
sions maintain inquiry/prbcess learning, aiid a positive approach to the 
teaching/ 1 earning envirbhmeht. I would like to see a slow evolution that 
refines and expands the curriculum iri areas of educational research and 
methbdblbgy and science conceptual development. If the curriculum pro- 
gresses in step with technblbjical arid societal advances , this will be a 
cbnsistently effective and relevant progr^un that will be available to all 
students bf all years. Another major need is in the area of general sup- 
plies and expendables. But, if there was a significant increase in budget ^ 
the best use would be in increasing personnel to work with elementary 
teachers. These staff members could develop teacher educatibh packets for 
each unit and provide time to use them and ihservice teachers^ 

Although teachers irt the District use the prbgranii the real problem is 
in more effective use of units and in develbpihg teacher's understanding of 
science concepts and inquiry learning. This understanding .can be e-sisted 
by increased opportunities fbr ihs^rvice. Ihservice training is necessary 
to the survival of this prbgram. The process is dn-going and must continue 
in order to keep the prbgram successful . This year evety teacher will 
receive one br more hburs bf inservice relating to a science/heaith unit 
taught. Also ihservice fbr every basic unit will be provided to teachers 
at the 4thi 5th, and 6th grade level. ' 

We offer several methods of teacher inservice. After school ^ twb hour 
ihservice sessibhs are provided to study specific science units or topics. 
Released time inservice sessions are scheduled to present revisbhs br spe- 
cific unit teaching suggestions to entire grade levels. College courses 
are offered to teach science concepts, teaching methbdblbgy ^ and to study 
units in depth. „ 

If we wanted the program tb fail^ we could emphasize the development 
of science facts and cbhcepts in place bf process skills or buy a typical 
science textbook. Eliminating individualization for students and intensive 
and ongoing Ihservice bh teaching strategies for teachers woui<^ also be 
devastating. A school wishing tb implement our program need^ a person in 
charge of science and, a clistirict with fiv'e or mor^ schools probabiy needs 
a centralized refurbishing system to insure the smooth and efficient dis- 
tributibn bf kits bn schedule. Without this timely distribution, you can- 
not guarrahtee that teachers will have adequate materials to teach science. 
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Without extensive, ihserviee^ ybii cariribt be sure they will teach as 
ihtehiied. Also^ the science . program should be dies igned to service teach- 
ers, providing thein wit_h_ the knowledge and materials to teach hands-on sci- 
ence, I hope this would promote the enthusiasm that is so essential to a 
vital_sciehce curriculum. 

Teachers hew to bur system should have a firm understanding of child 
development with emphasis bh thinking,^ skills. Also, teachers should have 
adequate experience and knowledge in basic science concepts and the scien- 
tific methbd. Teachers need more than content; they need to have experi- 
ence dbirig science arid working with science materials in a relatively non- 
directive environment. Teachers in our program also _ ^i?ssroora 
management skills, scientific literacy, a knowledge of children "^s thinking 
abilities, and personal flexibility. Science literacy , in^ciuding^ 
standing of the nature of scienj:e, its history^ and meaning, comes about 
through interaction with both materials and ideas^. 

Several of our teachers are on the teaching staff at the Museum of 
Science and Industry. Others have been asked to serVe bh committees and 
advise in the development of science programs for other school districts. 
Five te;^chers are active in workihg with publishers developihg sciehce/ 
health ttade books while three teachers regularly teach college courses ih 
science education methodology . Also, 6ur_teachers are active in the Illi- 
nois Science Teachers Association and the Ehvirbhmehtal Education Ass<x:ia- 
tioh of Illinois. All of these activities were possible thrbugh association 
with the Schaumburg program. ^ __ 

Our . actibh and lohg-rahge thoughts are well demonstrated by our spe- 
cial ehergy program. Each year 260 4th, 5th, and 6th graders are chjjsen 
for a special study bf ehergy. During the year they meet weekly with a 
special teacher ahd, in groups bf 60, they each spend a week during the 
month bf May at a camp ih WiscbhSih. There students are given an "energy 
allbwahce" which must cover all their energy needs. Students must decide 
hbw tb spend their energy and cwci save by wai^king, cooking 
fire, or taking cold showers. On returning to their schools, they teach 
their classmates, what they have learned, extending the program to all 
11,000 students in the District's 23 elementary schools. 

Originally supported with Federal funds, the District hbw spehds 
$65,000 of local money each year tb continue the prbject. Studehts > teach- 
ers, and the cbmmunlty feel it^is a worthwhile effbrt which helps students 
think, debate, and decide hbv; ehergy prbblerris affect us and can be solved. 
This prbgram is further evidehce bf the cbmmittmeht bur ^ district has to an 
butstahdihg elementary sciehce prbgram. We wanted k good P^ogrjun, we 
developed and implemehted it, and we will continue to provide quality sci- 
ehce educatibh tb the students and citizens of our community. 
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Chaptdr 12: Selake Primary Science 



By 



Sally St€5wart 
with 



Gary Winter 



Delake Elementary School 



540 N. Highway 101 

Lincoln City, Oregon 97367 



Lihcblh city, a cdnimuriity of 5500 people, is home to people from a 
variety of sdcid-ecdndmic levels. The average family is lower middle-class 
with a generally positive attitude toward education. This is a ^^Jid com- 
munity mixed with a large transiant population. Our maiji indust^ries and 
income, tdurism, lodging., and fishing, insure us of jnany raiique individuals 
such as artists, entertainers, an<^ eccentries^ B^A^Jl^® high unemploy- 
ment in these areas the mood is not always optimistic. Delake, a small 
school built in 1925, has only seven teachers and 160 chiliiren in the pri- 
mary grades. We have no special science areas but a creative^ optimistic^ 
friendly mood prevails among both teachers and students. A strong focus bh 
each individual child is the horm. _ 

At present there is ho district -wide curriculum program in science 
except for the availability of a wide rahge^ of science kits arid materials 
through the Instruct ibhal Media Center . These kits emphasize Elementary 
Science Study (ESS) units. The District is currently involved in a two 
year science development prdgrain which will continue to emphasise discovery 
type kits and hot text bddks. _ _ 

This lack df ap, drgahized curriculum in science is a serious problem 
which must be dvercome if ^we are to truly succeed. We have a strong need 
for the development prj5cess which has already b^ At present, each sci- 
ence program is up to the ii^d^ividuai teacher- r So,, both textbook and 
hands-on approaches are implemented throughout the district depending bh 
the individual instructor. We have a great desal 6i freedom except for hbr- 
mai constraints imposed by bur society. Thesfe cbhstraihts cause us little 
problem but we are caiitibus. 



My husband, Gary Winter, has been my greatest inspiration in develop- 
ing and implementing my current science program^ P^ry, with ^ _n>??ters 
degree in Bidldgy and a strong interest in the outdoors, is also a teacher. 
We have developed many science units together^ Since during my free time I 
spend a lot of time in the outdoors , i feel its inrg>ortfimt to bring the out- 
doors and my interests into the classroom. Theife I am ables to share aiid 
expand in many science related areas. Support from the administratibh is 
always available and is evident in their fecbmmehdihg me fbr the Search for 
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Excellence,. I feel that the freedom given me to design my own science 
program, the availability of materials ^ arid the opportunity _ to develop a 
' model for other grades has been a positive attribute in the development of 
both me and my program. 

There is rid scierice supervisor j however the district's curriculum 
coordiriatbr has a biology backgrourid arid serves as a helpful advisor in the 
field of scierice. She is the chairperson for the scierice curriculum com- 
mittee respOrisible for the district's two year adopt ibri program just get- 
ting underway, made up of teachers arid admiriisljratibri wbr<kirig tbgether. 

I itant to create an atmosphere where sttiderits develbp a cbmfbrtable 
attitude toward science. I want to expose the childreri tb mariy areas bf 
science such as marine biology^ vblcanbs, dinosaurs, magriets arid electric- 
ity^ problem identification and solvirig, patterris iri riaturej irisects, fish, 
energy, recycling^ nutrition, and the human body. In doing so, studerits 
will develop classifying skills such as sorting and graphirig and approach 
science through inquiry. _^®v®i9Pi?g _™ awareness of their environment and 
learning of recyc^ling, ^ f ield trips and study of animals is important as 
well. In the process they will be exposed to- different careers in , the 
field of science. 

Students should come tb want to protect the environment for future use 
and enjoyment. They must be willing to make personal sacrifices for this 
goal. As they learn this, they will understand the human impact on the 
erivirprimeht . They will understand pollution drawing a balance bet:ween a 
healthy environment and use of resources;, human wants vs. human heeds. 
While the social context is hot a cehtral. focus ^ _stud€5hts d6_ use their 
kribwledge iri problem sblyirig activities usually ihvblvihg_ man inul at iv^ 

I like childreri tb be irivblved actively arid resporisibily in the class- 
room. So, childreri are respbri^ible fbr mairitairiirig several aquaria arid 
usually are involved with our ongoing problem solving table which allbws 
free exploration working with puzzles, tarigrams, other mariipulatives. I 
always have a spe^cial unit science center focusing on the unit that is 
being studied. Shelves contain math manipulatives such as colored rods, 
jewels, pattern blocks^, unifix cubes and other materials.^ Many of the 
materials are low budget items that I or the kids have brought in. These 
ihclude leaves, lava» skulls, and bones. 

Usually, I distribute materials myself but cHildreh are resporisible 
for. clean up ahd returnihg the materials to the place they belbhg. Ofteh I 
will assigh phe persph to, be ih charge of brgahizihg those materials ahd 
making sure the materials have beeh returned.. My class is a cbmbihatibh bf 
21 first arid secbrid grade studerits with abilities rarigihg frbm begihhihg 
readiriess tb advariced studerits. Mbst bf the childreri have a positive atti- 
tude toward schbbl, especially math arid scierice. 

I have involved the commuriity in my classrobin by iricliidirig giiest 
speakers as visitors and classroom visits outside the school that are 
invoiyed in * the science unit we ^are studying . By involving professional 
people in science (marine biologist, forester, bird expert, dentist, marine 
mammal expert, x-ray technician) children learn of careers, the excitement 
of science, and new ideas. 

I preseht ideas bh ehdahgered species and why we need tb prbtect them. 
Native Americahs^ their life style past jahd preseht And what will happen in 
the future are discussed as well^ Ih all cases ^ value ^ ethical,. and mbral 
cbhside rat ions bf sciehce*related _ social issues are discussed. _ I_ alsb use 
Native Americans legends tb explain sciehtific phehbmeha. Ihdiahs had 
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explanations for voLcanois, human creation, and animal characteristics which 
were based on their explanation of natural phenomena. These explanations^ 
are useful as the students learn to make-up their own explanation^. In the 
process I I want students to see that humans are the caretakers of the earth 
and are responsible for their own actions. They also learii science is a 
humah_activity and they can do science; themselves. _^ _ 

Frequent field trips to local businesses, nature ^ walks , and other 
points of interest such as the beach, nature conservancy area, or state 
parks are taken. We also have frequent contact with 4, 5 and 6th grade 
students at our sister school, Qceahlake. Studehts tie the environnient and 
community into the science unit by bringing them into the classroom and 
going out of the classroom to explore these areas. Students study tracks 
by making tracks on the Beach, or inviting a dbg, rat or other animal into 
the classroom to make their tracks. 

Last year, our general schedule was: 

September - pl^i^^s^ whales, seasons (equinox) 
October - mammals^ animal tracks 
November - vblcaaios 

December - seasons, culture study of Mexico 

January - energy, magnets, recycling, begin two month study of 



Febraary - nutrition, study of human body 

March - Native American culture 

April - dinosaurs i reptiles, amphibians 

May - Marine Biology, fish, environmental day 

June - Marine Biology ^ 

ATTENTION: tSngrains , pattern blocks^ attribute g^es and manliJulatives of 
this sort are available in the classroom all year. Many of. these are from 
ESS . I work hard to blend each unit into another * helping the students 
build and expand on past and present experiences. 

My curriculum is not rigid. This fie .iUty allows for changes that 
might occur in the 5utside world which could become immediate lessons^ 
Science units should hot be isolated anymore than one aspect of science is 
independent. Science is, science and I Want students to remember that. I 
also wilt science to be presented in a way that is relevant to the ^tu- 
dents' own experienced. So, we study volcanos, Mt. St. Helens and the Cas- 
cades; personal health awareness, awareness of the health of their immedi- 
ate ehvifbhmeht and the heed for a balance in nature. 

Our sciihce program is very individualized and personalized with stu- 
dents working with partners aid with small groups and a lot of hands-on 
materials. Many Of my activities involve thinking skills. I try to ins- 
till a sense excitement in the children through the use of many hands-on 
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activities emphasizing individual abilities; Science is taught in a way 
that is relevant to present as well as future situations. Students learn 
how budget cuts influence science education, environment, and community and 
discuss science in relation to human welfare. 

My interest in the environment and outdoors strongly inf It ences what 1 
teach. I am interested in endangered species, birds of prey, health aware- 
ness^ and equity in science education and careers. I also stress the value 
of native americah culture, knowledge^ and tradition. We emphasize the 
study cf plants J, animals and health with a special focus on the relation- 
ship to science of art^ cbbkihgi and Native American culture. We also 
study the marine environment. All of our units include aspects of problem 
idehtif j^ation and solving^ graphing, energy^ recyclings and career aware- 
ness. Throughbut the _year _ the studehts_are encouraged __ to give input 
re^ardir.g what they would like_tb study. This strongly, inf luehces many of 
the science units I present. The students are cbhtihually a^ked to evalu- 
ate their progress verbally arid decision -making is included in every sub-- 
j^,ct. 

An Example of a Unit on Tracks and Tracking 

This five day unit may be spread out throughout a two or three week period. 

Day 1: ^ 

introduce tracking through examples and niystery pictures 
which encourage inquiry. We play a tracking concentration 
game. 

Day 2: ; 

Invite dbg or other animals to school to cast tracks and 
make prints . Children cast their own hands and feet. 
We discuss differences between flat-fbbted ahimalsahd 
animal tracks such as dbgs^ cats^ and hoofed animals. 

bay 3: 

We walk to the beach looking for tracks and making tracks. 
We make plaster casts of several prints to take back to 
the classroom. While at the beach we view tracks after 
running, skipping, walking, and hopping. 

We play an inquiry game to figure out how someone was moving. 

in this game^ ^Y??y9?? b^^??_?^??^_®y®?_^l^ilf _P?^???_®?!^®s 
tracks. Then, the group tries to determine how that person 
moved . 

Day 4: 

Students begin writing tracking books using concentration 
_ _ cards. They copy tracks into a small book of their own. 
Day 5: 

We read a tracking stbry where children make tracks of 

animals in the story with foam stamps. 

Students finish their tracking books today as well. 



The unit also includes a field trip to a wooded area where children find 
tracks of animals and identify them by using information from past experi- 
ences and their track^ing books . 

My te^cihing strategy has ^en inf iueiu^ed great 1^^ 
i insist on an intellectually open classroom where each student is manipu- 
lating his own material but able to talk to others or work cooperatively. 
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This is the only way which makes sense if I am going to meet individual 
needi and abilities. .To provide variety and new experiences . I also stry?:- 
ture each day to iholud.. some large group instruction as. well as totally 
individualized learning. While I monitor whPt students are doing and 
adjust my teaching as necessary to achieve my goals, I work hard to model 
to my students the attitudes and involvement I wish them to have. I want 
them to enjoy science, to ask good questions to be accepting; I vfant them 
to investigate and observe. So, I make sure that in my own teaching I am 
enthusiastic; asking good questions, and investigating openly. I also 
spend much of my time observing students rather than bothering them while 
they are learning. I encourage children to learn by observing and inter- 
acting with them and by letting them know I respect and value what they are 
doing. I assess and evaluate what they are doing by observing. I know 
what I want them to be doing so it is easy to see if they do it. _ 

In the process of modeling and observing I find it is critical that I 
avoid most pencil and paper activities. Students want real equipment which 
allows them to identify and solve science problems. They don t want work- 
sheets . Textbooks are also out as they are strict ly ^academic and do not 
model science as investigation. I also have found that, if I want students 
to learn to make good decisions, I must avoid- tnaking decisions for them. i 
try to give them choices in what activity to do, how to do it, and when 
they are done. My role is to encourage them to explore and probe as deeply 
as possible. As I do that, I work hard to provide adequate wait -time after 
I ask questions. Too little wait-time is probably the most certain way 
known of stopping inquiry. Actually, a required text book approach might 
kill the whole program just as sUrely. . ' 

Since text materials are not appropriate, I have developed ^y^ °^ 
units using materials Srom the ESS kits. I also read Science and Chil- 
dren and I implement activities I read about. Since the magazine comes 
every month, I usually get at least one new idea each month. I have devel- 
oped Current Science Activity , Guides for each basic activity J do. While 
we usually are scheduled 45 minutes a day, approximately 4 1/2 hours per 
week, this time is flexible and not static. Although traditionally science 
is taught in the afternoon, I have found that children respond positiveiy 
to science during our 45 minute block before lunch, The hands-on and 
Visual material of hig;h interest usually gets them actively^ involved. If 
more time is needed on a particular lesson I am flexible in my schedule. I 
will move afternoon activities to the morning and have st'ence during our 2 
hour block in the afternoon. Many primary elementary tei.r,,iers teach |ci- 
ence barely becausi they lack this flexibility and fear science, I feel 
that my science program is Unique because it is flexible and continually an 
expanding part of my total curricultim. 

EVAtUATION 

i evaluate myself and the program through persbhal observation, clini- 
cal supervision from my- principal, and feedback from students. Students 
are evaluated on an individual basis through my own personal observations, 
questioning strategies with students, graphing, and participation in dis- 
cussions. As i hope to continue being open to change, I also hope my^ eval- 
uation reflects changes inrny curriculum and student needs . In addition, 
my husband has been a sounding board for providing constructive criticism 
for ideas I've come up with. Evaluation of me and the program is far more 
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meaningfai than evaluating student achievement. If I dp my jbb_well with a 
well-designed curriculxiffl, students will learii and do science. I would, love 
?®_^^^P_?^^?^_^^_®^°^®?^ Progress in high schbbi so I could see what long- 
range impact we are really having. 

Parents ar^ involved In field trips and bur ehvirbrimental day. I've 

worked with parents and helped prepare them to teach biitdbbr lessons to 
small groups^ During ^coking lessons the parents will bccasibhally assist 
as well. The^ administration is very supportive as well. They hbmihated me 
for the Searj:h for Excellence*' and vieia science as an impbrtaht part of* 
the curriculum. ^^is J^s ^ev^ident In the establishment of the science adbp- 
ticn committee. _^clnKtnisJ:ratioa encourages "involvement between schbbls 

and the community and encourages the use of teaching methods giving me the 
flexibility to create a science progran with which I feel comfortable. The 
principal is supportive of science and encourages the need for community 
and specialist involvement. He is willing to help set up programs and work 
bh committees. 

The District's _Instructiohal Media Center supports me by providing 
many materials and ESS kits. The curriculum library is available to us 
and the Science Ciirriculuin Conimittee is cuff ehtly developing criteria for 
the selection of suitable material in light of cuffent budget restraints. 

O^r expenses are minimal and they usually come out of my own pocket. 
This might change after the hew science adopt ion is decided upon. i would 
changes in many activities but due to time and financial fest- 
^^''^ y'^^^^® to do so right now. I cbiild use micrpscbpes, a green- 
house, an outdoor nature area, and more trees and a garden. The outdoor 

5?_y^5y_l^"^?^?^ ®y _^^^obl and confines many bf bur activities. I- 
also need jnore^ room to expand my classroom and Vlarger butdbor area. A 
room foi^storing science supplies, and lab space would be useful as well. 

NSTA has-* been 5 s^trong^ influence in prqv research, sharing 

activities, and Publishing journaij; such as Scjence and Children. Science 
and Chjldren is my pfimafy resource for establishing my science curricu- 
lum. The schbbi subscribes to Science and Children and I re^ceive my own 
persbhal cbpy as well. I insure felevance to the children . by providing 
hahds-bh materials i with many inherent pfbblems, sharing my own interests 
and cbllectibhs, and letting students pursue theif own interests, and abil- 
ities. I read about science and science teaching as a way of keeping up 
with the world and I like students tb know it. _ 

I could really do more if the school could prbvide more teacher aide 
time. We still need more ESS kits as well: Our teachers heed help as well 
?5?^_%?^^®^8e> J^onf idence, and appropriate teaching strategies. Science 
needs to be emph^ized more in high school and cdlle|;e tb develbp a cbmfbr- 
table attitude ^ong teachers: My personal familiarity with science has 
come primarily through personal eacperience and contact with the butdbbrs . 
I feel that outdoor education at an early age is very beneficial in devel- 
bping_a positive attitude towards science and the environment as an adult. 

Teachers heed a general working knowledge of science, practical exper- 
iehccj and ah enthusiasm tb try new things and take risks. if teachers had 
mbre knowledge of science and the nature of science; if they had more suc- 
cess aiid experience with doing science ^ then they would teach more science. 
If they taught that science in an ihrellectually free atmbsphefe designed 
with an understanding bf how children learh^ then we would have more leafn- 
^^S_of science. With more learning, bur citizens will better appreciate 
science, teaching, and teachers. 
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Chapter 13: Eiementary Science Program 

By 

Cynthia Hrebar and Harold Pratt : 

Jefferson Gounty Public Schools 

1209 Quail Street 

takewobd, Colorado 80215 

the Jefferson County School District was formed in 1951 when 39 sepa- 
rate, small, independent schboL districts Were unified as the first reor- 
ganized district in Colbradb. The cOurity is large (783 square miles) , run- 
ning north-south beginning at the western boundary of Denver and moving 
just into the mountains oh the West. The' total population of the county is 
387,600 with a school population Of 76,529 mostly white students. 

American Indian or Alaskan Native 383 0.5% 
Asian or Pacific Islander 1,399 1.8% 

Blacki hot of Hispanic origin 481 0.6% 

White i hot Of Hispanic origin 70,607 92.3% 

Hispanic 3,659 4.8% 

The county is generally a middle-class, bedrooin coaifflunity with two 
major industries, the Martia-Harietta Missile Aerospace Corporat ion Coors 
Brewery. Although the population of the county is - growing, the school 
population is declthing slightly after having peaked at almost 81,000 aboyt 
four years ago. The center of the county is declining in population while 
the north and south ends continue to grow and new schools are being con- 
structed in both bf those areas. 

A rslEEb TO GHANGE 

The District elementary science piogr^ pribr to 1973 consisted mainiy 
of Elementary Science Stdaies (ESS) imits, some Science eurncolum 
Improvement Stady (SeiS) and a few Mlhi-Mast units. This program was 
hands-on and inquiry oriented with no textbooks used except as resources. 
The units for each gSade level were specified and teachers received inser- 
Vice assistance in content and process. After initiai implementation in 
1969 inservices were conducted Oh a strictly voluntary basis. C<^ns.e- 
quently. many teachers who were uncomfortable witfi or uninterested in 
teaching science received liO assistance. In 1973 new District goals and 
student outcome statoSehts were adopted by the Board of Education. These 
statements described what the Jefferson County coonnunity thought a gradu- 
ate of our schools should look iike^ act like and be prepared to^do after 
leaving high school." The existing curriculum needed to be modified to 
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correspond to these goals arid butcpme statemerits since the existing science 
program was deficient, especially iri the area of life^ health and ehvirdri- 
inental sciences. 

In addition, sccouritability was begiririirig to have ah impact on school 
districts and program developers. A more precise defiriitidri of expecta- 
tions placed on teachers arid studerits was rieeded to assist teachers in bet- 
ter understanding open-ended, irtquiry-brieritiBd scierice activities. Thus, a 
systematic approach to the scierice curriculum* whicU would include j)erfbr- 
?^^^^_i^_^J^^^^^^^ clearly defiriirig expectatidris df studerits^ rieeded to be 
developed. 

PROGRAM bEVEtbPMENT 

The deve lopment pro ces s f o i lowed the D is t r ict pro cedur e des cr ibed by 
the Curriculum Development ^ This well-defined process iricludes: 

heeds assessment, curriculum 9bjective statements,- curriculum writing, 
pilot testing and evaluation, field testing and evaluation, a^id district 
wide implementation. Essentially, piloting evaluates the quality of the 
materials ahd field testihg determines potential problems with impiementa- 
\tiph. During each stage df develbpraeht the revised program was presented 
and reviewed_by the JElemehtary Curriculum Cbuhcil. 

\ Harbld Pratt ^ Scierice Cbbrdihatbri ahd Marge Melle, Science Resource 
SpW^ialist^ planned, develbped, cbordihated ahd_ implemehted the Jefferson 
Couritiy Revised Elemeritary Scierice Program with assistance from teacher 
writing teams, special educatibri cbrisultarits ^ the health cobrdihatori and 
the environmental educatidri cddrdiriatdr. Ideas arid help were also received 
f rom the\outdoor educatiori codrdiriator, iriservice teachers, pilot teachers ^ 
and fieid_^est teachers during developmerit. ^ . 

^P^^^^'^i.^^^pif^^^^.?? ^_ assessment and establishmerit df prd- 

gram goals, \he revised materials were developed by a team of teachers arid 
program develcqpers during the summer of 1974; The teacher writing teams 
were_ crucial ih^ generating support and enthusiasm among other teachers in 
the District. Experienced science teachers, piloted these materials during 
the 1974^75 schobi year. Approval was given by the Board of Education in 
April 1975 tb proceed tb field test. Schools were selected on the basis of: 
iriterest, cdmmuriity \characteristics ^ school construction and school brgani- 
zatidri. \ 

After field testings the Bdard df Educatiori approved full-sc_ale imple- 

Jeff^^sbri Cburity Revised Elemeritary Science Program in 
February 1976. In prepais^ation for this, priricipals arid our superinteriderits 
attended an inservice in M^rch of 1976 to become acquairited with the philo- 
sophy as we 11 as t^e implementation requirements iricludirig cost, iriservice, 
equipment acquisJLt ion forage of materials. That summer the field 

tested curriculum was refined, the final guide printed and equipment ord- 
ered. In the fall the inservice cadre was trained and tsachers who would 
teach the prbgram at1:ended a pr^^ervice session. 

IMPLEMENTAT IOnK DEALING WITH CHANGE 

Charige is a process and riot to eveht. Because of this assuaiptibh 
careful atteritibri was giveri tb thbse \irivolved with the change through ini- 
tial irapleraeritatibri arid cbritiriued maihteriarice effbrts. 
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Implementation was divided into three phases because 72 schools were 
ihvbived and extensive staff development activities were planned., Phas_e I 
scho51s began implementation in January 1977 , with Phase II school follow- 
ing in September of 1977 and Phase III in January 1978. 

Total implementation was planned in coiiaboratioh with Gene Hall at 
the Research arid Development Center for Teacher Education, University of 
Texas at Austin, usirig the reisearch findings of the Concerns Based Adbptidri 
Model. .(Hall, Wallace arid Ddssett, 1973^; Pratt^ Melle Metzdprf and Lbucks, 
1980) Care was taken, to address the various concerns;, both personal arid 
management^ that teachers would bring both to the preservice sessibris arid 
the three full days of science inservice that each teacher would atterid. 

PHitdSdPHieAb PERSPECTIVE 

Progrkm Developers supported the results of current research in the 
field that indicated an elementary science jflrogram must match the physical, 
merital social and developmental characteristics of the elementary child. 
If brie accepts this philosophical premise then ari elemeritary science pro- 
gram must embrace a hands -C3n inquiry approach in which children: 

* Experience natural phenomena 

* Develop concepts , arid 

* Have an opporturiity to apply it to their own lives. 

this approach to scierice fbsters the acquisition 5f the processes bf sci- 
ence as well as the rudimentary concepts needed to become technologically 
literate adult citizeris for the year 2600. There also must be a balance 
between the cognitive and affective domain so that the whole child s 

pbteritial" is stimulated. __ ^ ^ ____ 

This philosophical orientation dominated all decisioriis in developing 
the Jefferson County Revised 'Elementary Scierice Prbgram. Thus, the program 
is concrete, interactive, exploratory, applicable, relevant and success 
brieni;ed. 

GOALS AND OBJECTIVES 

The goals of the Jefferson County Science Program are designed to: 

* Develop scieritific and technological literacy for all stu- 
dents. 

* Encourage students who are likely to pursue scierice-related 
prbfessibris to acquire the knowledge appropriate for these needs 
Cprbfessional preparation). ^ . - 

* Prepare individuals to use scierice fbr improving their own 
lives and coping with ail iricreasirigly techriblogical world (per- 
sonal needs) . 
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* Produce informed citizens prepared, to deal responsibly with 
science*related social issues (societal issues). 

* Give all students an awareness of the _ nature and scope of a 
wide variety of science arid techriblbgically related careers open 
to people of varyirig aptitudes arid iriter^sts (career awareness). 

* Develop iri sttiderits the decision makirig skills which enable 
«• them to apply ' scientific and techridlbgical knowledge iri sblvirig 

* personal and societal problems, 

*_J?^9"^*^ student/ s self image and a positive attitude 

toward science. 

^ _ " . ". ^ 

* Provide science instruction that matches studerits^ merital, phy- 
sical, social and emotional growth and is consistent with their 
future plans . 

The intent of the elementary science program is to provide concrete, 
first-hand experienced for students so that they may begin the process*^ of 
becoming scientifically literate citizens. Because a child's mind changes 
in the way it_ operates and does hot siinply increase in capacity as it 
matures^ the 3-6- outcomes are _ very cyohcrete and demand direct student 
bbservatiori arid participation. Inquiry is the backbone of the program. By 
the end bf the sixth grade a studerit should be able to: 

c 

* Observe and describe a simple everit using mbre than brie serise. 

* Record and share observations with others. 

* Classify a set of objects. 

_ _ _ ' * • 

* Collect and organize simpie data. 

* Set up a simple experiment to answer a question. 

* Read scientific materials critically. 

* Demonstrate a basic uriderst&ridirig of the function bf the eco-: 
system and his/her relatibriship tb it. 

* Demonstrate a basic knowledge of physical scierice cbricepts. 



PROGRAM DESIGN 

The Jefferson Gbunty Revised Science Program is currently in ptabe in 
74 District schools . ' The District-developed, hands-on> interdisciplinary 
in^quiry program for grades three through six consists mainly of adapted 
ESS arid SCIS units ^ parts bf the Biological Sciences Curriculum Study 
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REViSEb ELEMENTARY SCIENCE CORRICOLOM CONTENT STRANDS- 



Hea i th Sc i ehce 



Physica I Science 



Ehvi rcnmehta I Sc fence 



.Earth Science 
Astronomy 



Grade Dental Health 
3 ( I oca I ) 



Your Senses 
{ local ) 



Structures (ESS) 
(OBIS) 



PopDlatlons (SCisj (OBIS) What's Up There; 

t lPcaK using oi 



Ice Cubes (ESS) 



p iaheta rium) 



Grade 



Grade 
5 



Bones (ESS) 



Murnan Body Systems 
(BSCS J 

Rep rod uc 1 1 ve Sy s tern 



(a raniily Living unit) 
( I oca I ) 



Mystery Powders (ESS) 



Batteries and Bulbs 
(ESS) 



Erivl rbriments ISCIS) and 
Meaiwbrms (E$S) (OBIS) 

Crayfish (ESS) 

Cbinmunit les (SCisj and 
Sm^l I Things, 
(ESS) (OBIS) 



Rocks and chart! 
(ESS) 

Operation Sky 
( I oca I , using di 
p Iaheta rium) 



Space: the New 
Front ier . 
( locals _using o( 
planetarium) 



G ra d e Ne ry o li s Sy s t em and 
6 Decision Making 



(Drugs, alcohol _&_ 
tobacco) BSCS and local 



Optics (ESS) 
kitchen Physics (ESS) 

Gases and Ai rs ( ESS) 
(Opt ibha I ) 



Ecosystems (SCISj (OBIS) 

Ecosystems suppiemorit - 

(Outdoor Laboratory Schbbi) 

MIcrogardoning (ESS) 
(optional ) 



Tools of vAstron< 



( iDca I , using di 
plane tariUm) 



luG 



ERIC 
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(BSCS) and locally written units for health and astronomy. Two Outdoor 
Educatibh Lab Schools ^ and a planetarium are ah integral part of the pro- 
gram. _ 

Fpiir cbiiteht strands, are imbedded within the program: health, physi- 
cal science I ehvirprimehtal science v_ and earth science/ astronomy. The cur- 
riculum is hot writteh on a spiral^ basis ^ rather i each uhit is discreet 
withiii itself. All strands are required to be taught sihce the program has 
been approved and adopted by the Board of Educatibh. 

The District science guides^^whi^h but lih<^ the activities teachers are 
to use from the commercial (ESS^ SCIS, BSCS} guides i cbhsist of one 
notebddk for each grade level. _ These guides alsb cbhtaih equipmeht ahd 
media lists at the begiiinidg of each tihiti suggest activities tb-. assess 
student progress, include a complete set of worksheets and have materials 
and equipment ordering infdrmatibii in the Appendix. Computer applicatibh 
and integration within the existing curriculum is currently Underway with 
at least 15 computers in all el'ementary schools. 

Because the Revised Elementary Science Program is a District-wide prd- 
i??? » ?_ ? gre^ ^i^A^sity in the way in which materials and equip- 

?®??_^^®_J"™^?®4:^ Some schools maintain central storage facilities with a 
system for ordering and retrieval. Other schools house materials and 
equipment bh a team, grade ieve^ or ciass^ropra bjtsis . 0^ level 
a central warehouse stores materials that are required and frequently us6d 
ih the program. The average cost for replacing consumed materials ts $2.00 
per pupil per year. The District has a verbal agreement with a local bioi- 
bgical supply cbmpahy to provide live brgahisms at a reasonable cost. 

, t. 

SCIENCE 240 MINUTES A WEEK 

Science ihstructidh is a critical and essehtial cbmpbheht bf every 
elementary student's basic iiistructidiial pirdgram. Board of Educatibh man- 
dates that all elementary school children iii grades fdur thrdugh six 
receive 240 minutes a week in science instruction and in grade three 
receive 160 minutes each week. 

THE CbASSROOM SCENE 

Teachers provide a variety of learning opportunities based upon stu- 
dehts ' heed^ and learhihg styles . These range from learning centers and 
small-group '.wgrk • to large-group .direct ihstructibh and discussion. A 
majbrity bf l^earhihgs activities are structured so that studehts are coop- 
eratively ihteractihg with each _bther ^ explbrihg^ recbrdihg^^ drawihg cbh- 
clusions, and problem sblyihg. The cbbperative_ learhihg gbal structure is 
actively eiicdura^ed aiid is a direct result bf the Science Departmeht ' s 
irivdlvement with the research df David and Roger Jbhiisoii (Uhiversity bf 
Minnesota, Cooperative Learning Project) . . 

Teachers delivering the Jefferson County Revised Elementary Science 
Program state ^I.e objective for the day, review previous work, and arouse 
motivation or personal interest. They set the lesson by explaining the 
task_, stating expectations^ _ra 

equipment. Teachers facilitate the lesson by moving from group to group, 
answering questions, asking questions, waiting for student responses, and 
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cbnfrphtihg individuals or group,s^ ebncept develbpmeht is encouraged, by 
soliciting results of experimentation, providing ihfbrmatibh arid def irii- 
tibiiSi and eliciting concepts . Closure is provided while summarizing con- 
cepts to personal lives; teachers also assess ihdivid_ual or group work. 

A visitor in an elementary school would see small groups of students 
working together observing and exploring in the regular classroom or in the 
dutdddr classroom while measuring, manipulatlhgi_ questibnihg, organizing 
data, evaluating data, and developing concepts. In large-group discussion 
students might be sharing data, developing concepts ^ applying concepts, and 
drawing conclusions. A visitor would not see a silent classroom with no 
interaction. 

A CRITICAL FACTOR: INSERVICE 

A Jeffcb teacher teaching the revised science program needs to be a 
facilitator rather than a lecturer br authoritative disseminator of infor- 
mation. During the initial implementation phases teacher^ receive training 
in the program content as well as processes to deliver the program effec- 
tively. 

This inservice program started with a jsreservice session held after 
school in the individual buildings in which teachers personally redeiyed a 
copy of the hew guide/ aii introduction to the revision, a schedule bf 
inservice meetings, and an opportunity to discuss the changes and ask ques- 
tions. Twb to three months later the first of these all-day ihservices was 
cbhducted at a central location. The next two inservices were scheduled 
several months later to coincide with the schedule teachers would bemusing 
in teaching the new program. The time between the preihservice session and 
the last of the three inservice days was over 13 months. ; 

But what about teachers entering the system after implementation? The 
Science Department addresses this need by continuing to conduct intensive 
hands-on inservices in Which teachers receive at least three days of inser- 
vice in use of the prog^ram. Teachers who are new to the District or who 
have changed grade level attend the science inservices over a three-month 
period. trained, inservice leaders who are practicing^ teachers review phi- 
losophy, grade level units and content , engage participants in hands-on 
activities frbm the units, share management md organizational tips, iden- 
tify assessment activities and introduce generic teaching strategies. 

Thrbugh extensive inservice as well as through prescriptive guide^, 
teachers have gained confidence in their ability tb prpvide' science 
ihstructibn. Now teachers spend more time with science and feel more com- 
fortable using the out-of-doors as a classroom. This includes two Outdoor 
Education Lab Schools where all sixth grade students spend one week in 
residence- - . 

the program developers maintain that inservice is a crucial factor 
which determines if a program is a reality in the classroom or merely an 
attractive guide on a shelf - 

Maintaining the program 

Althbugh the prbgram was fully implemented by June 1978, support fbr 
the revised prbgram continues with science inservice for new teachers or 
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those who cl^ahged grade level, Comfort arid Caring visits, and the 
Iristructibhal Improvement Process. 

Each of the 74 elementary schools is scheduled for a Comfort arid Car- 
irig visit by the science department staff every other year. These visits 
provide ah opporturiity for teachers and principals to ask questibriSj seek 
clarification^ obtain information and voice concerns. 

The Instructional Improvement Process is an exciting arid iriterise 
iriterverisibri intended to maintain a high quality program. Its desigri is 
based bri cbaching rather than providing information or deraonstratibri. 

The Iristructipnal Improvement Process is a year- long activity specif i-' 
cally desigried tb improve the implementation of the science program for R-1 
elemeritary studerits. Theprocess is a collaborative one whereby the priri- 
cipal, assistaritpriricipal^_ building staff and central office science per- 
sonnel work tbgether tb fully implement the Revised Elementary Science Pro- 
gram. 

^^fote a plari fbr improvemerit can occur, a definition or criteria for 
a well-iffipleraented program are rieeded^. Seven. Key Features and Key Feature 
indicators are the criteria used. The Key Features define the essential 
components of the program arid are bbser_vable_ arid/br measurable. Key Fea- 
???? ^P^J-^.^y-^^^. ^^^J^S^^^^^ leyel bf implemeritatibri along a continuum 

from 'Wt^ide the intended program' Vtb practices wbrking!" The lat- 

ter delineates^ what ideally "should be. " Iristructibrial improvement is 
viewed as movement toward "best practices working." 

The Ihstructibnal improvement Process begiris wheri the principal and 
staff of a school decide to enter the process. Once committed, the princi- 
pal arid assistant principal attend a two-day workshop to acquire knowledge, 
use and applicatibn of the Key Featqres anji Key Feature indicators. This 
eritails simulated and actual practice using the specified data-gathering 
iristrumerits arid compiliri^ individual teacher profiles; 

Iri the fall the priricipal^ assistant principal and science department 
personnel jointly cbriduct a mini-workshop for science teachers; The Key 
Features and Key Feature Iridicatbrs are reviewed in relation to their 
classroom behavior. The purpbse is to assist teachers with integrating the 
Key Features into their teachirig. 

Under^tOTding Key Features arid applyirig them tb currerit behavior takes 
time and support. Therefore, a six-tb-eight-week practice period' is pro- 
vided during which science department personnel meet with ' teachers on a 
frequent and informal basis to address specific rieeds. 

Following this praqtice period. Key Features are moriitbred by the 

priricipali, assistant principal, and science department personnel through 

the use bf classroom observations and focused interviews . After classroom 
bbseryatibris^ feedback sessions are held. During these sessions data are 
shared, perceptibris checked^ strengths ^identified, and suggestions for 
improvemerit discussed. The coaching technique has been favorably received 
and has tended tb iricrease awareriess^ dialogue and trust. The Key Features 
have proven to be a useful arid objective starting point tb dialbgue about 
program, to brairistbrm alterriative teachirig strategies, and tb pfbbletn 
solve areas of concern. 

.^^^'^ Sat:hered the irifbrmatibri is summarized, in the fbrm 

bf individual teacher prof iles which are shared with each staff member. A 
cbmpbsite school profile is then presented tb the tbtal staff. Data are 
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analyzed, individual and/or school targets are mutuaHy identified^ and a 
plan for continued improvement is developed: 

The instructional improvement Process is a procedure that describes 
current program implementation, compares actual practice with ideal prac- 
tice, targets needs, and establishes a plan for improvement. This fosters 
an increase in the extent to which the program is implemented resulting in 
greater quantity and quality of science instruction for students, 

EVALUATION 

Several types of evaluation relate to the Jefferson County Revised 
Science Program. These include evaluation of the extent of irnpleraehtatibh ^ 
an external audit of the entire eleraentary-secbhdary science program ^ and 
an annual assessment of sixth grade student science achieyeraeht . 

The Science Department in cooperation with the Program Evaluation 
Department, developed a process to describe and evaluate the extent to which 
the_ revised program was being implemented in a given school (Darnell, 
1979). The criteria used were the Key Features which define a well-iraple- 
merited program. Desert iptive arid detailed behaviors for each Key Feature 
facilitated objective data cbllectibri. 

The prbcedare usted with Impleffieritatidn Phase I and 11 _schools was pri- 
marily evaluative arid suramative. Experience indicated that with the modi - 
ficatidris iricdrpdrated during Phase III the jsasic Process could be adopted 
td be fdrmative and instructive with a focus on improving instruction for 
students. Thus, the instructional improvement Porcess , which is a collabb- 
rative, ongoing process in which principals, staff and program managers 
V7ork together as a team, evolved (Melie and Darnell, 1980; Mell and Pratt^ 
1981). 

The second type of evaluation involved, a program audit. While the 
Jefferson County Revised Elementary/ Science Program has been in place for 
only five years, it has been recently evaluated by mandate of the Board of 
Education. The_ mandate calls for the develbpmerit arid adbp'tibri bf "a plan 
to systematically arid cbritiriuously review arid upgrade the District's educa- 
tion program^ irisiiririg adequate iriput firbm apprdpriate administrators, 
teachers, stiiderits arid cbmmuriity meit^bers." 

The adbpted mbdf 1 for this evaluation requires 1) a statement of the 
"desired state" based dn a thorough literature search, 2_) a dessc^iption of 
"what is currently in place in the schools, 3) and identification of dis- 
crepancies between the "desired" and "actual" state and 4) an improvement 
plan to eliminate the discrepancies. After the last step, program develop- 
ment cycles into the Curriculum Development Process discussed in the sec- 
tion on Program Development. _ _ 

The science curriculum was the first content area _t_o be_ evaluated . In 
October l98l the Science Department published, "Goals _0f A Desired Scierice 
Program As Derived From An Analysis Of _ The Scierice Educatiori Literature" 
followed by the "Science Departrrierit Self _Study" iri April 1982. Alsd in 
Aprils ah external audit team cbrisisting bf Cblbradb administratdrs , teach- 
ers arid citizeris conducted a week-lbrig audit in 28 Jefferson County 
Schools. The recbmmeridatibris suggested by the audit team were incorporated 
iritb a "Prbspectus Fbr Program Imprbvement" which was developed by the Sci- 
erice Departraerit iri February 1983 and adopted by the Board of Education in 
March 1983. 
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TWb of the five major projects resulting from the external audit 
process directly affected the elementary program; these include expanding 
the Iristructibrial Improvement Process and refining and updating the curri- 
culum including the use and applicatidns of computers; 

the final area of evaluation is the^ Sixth Grade Science Test which is 
a locally developed criterion reference test complete^ and adminis- 

tered annually each spring. The primary purpose of the ^est is to improve 
science instruction based, on the assumption if you improve instruction 
there will be a correlative increase in student achievement. The test is 
designed to measure the collective achievement of sixth grade students on 
the objectives of the District science program over grades three through 
six and not to indicate whether an individual student* or a group of stu- 
dents has mastered the elementary science objectives. there are no predet- 
ermined expectations or mastery levels of how well a student or a class of 
students should do on the test. 

CONCLUDING STATEMENT 

The Jefferson County Revised Elementary Program has been successful 
riot because of its content ^ design or structure. Rather, it has been suc- 
cessful because of the quality of its support structure. It is broadly 
supported by the Board of Education who adopted it, by the teachers who 
deliver it arid by Science Department personnel who maintain it. It is this 
pervasive support that allows a hands-on inquiry science program to thrive 
at a time when hundreds of other districts are abandoning this conceptual 
design. 
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oome Generalizations and Recommendations 



By 
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In chapter 1^ Roger Johnson describes the Project Sj^thesis desired 
state for elementary science programs. Developed by twenty-three science 
education researchers oyer a two. year period^ the desired state reflects a 
number of societal indicators, fpuhdatibh reports, editorials and thought 
pieces J arid a desire for scierice literacy among the general public. 

These criteria, categorized as Persbrial Needs, Societal Issues^ Aca- 
demic Preparation, and Caieer Educatibri/Awareriess , riecessitate program 
characteristics unlike those fbund in traditional settings, textbooks, br 
instructional strategies. Also, these criteria are ribt well represented 
among standardized tes^t items ^ So, it is not surprising that the twelve 
programs described in this monograph are not traditional, text oriented, or 
overly concerned with evaluating solely by means of pencil and paper tests. 
These programs were designed to be excellent, dare to be different, and 
stand out as exempla.ry. They are truly models from which we can learn much 
about designings developing, implementing, and maintaining strong elemen- 
tary science programs of which we can be proud. And, along with our pride, 
we can be confident that students in these programs are experiencing sci- 
ence dixectly^ liking it ^_ arid carrying those positive experiences on with 
them. They are well bri the way to science literacy as adults. Since lit- 
eracy ericbmpases uriderstaridirig arid appreciating scierice ^ rhariy prbgrams such 
as thbse would assure us of a gerieratibri bf adults supportive bf school 
scierice as basic and the scientific eriterprise as riecessary. 

SOME GENERAtiZATibNS 

* 

Science Is 5ejng Jtaught [n c!ass^ dsing these twdlye programs. 

While that may seem rather mtmdane and simplistic we feel this is a gener- 
alization worth noting; a generalization which did not arise from our prior 
visits to hundreds of elementary schools noi- named as exemplary. When we 
say "teaching science" we mean both time fpr science arid teaching which 
reflects science science rather than language arts or reading. We are 
well convinced tha these twelve prbgrams are close, to the synthesis crite- 
ria^ far from the riorm^ arid well-deservirig of exemplary status. 
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Natidrially, schools report an average of twenty minutes a day spent on 
science. Is this self-report of required tinie for science ah accurate mea- 
sure of time really spent? We think hot. Compare this to Schaiimburg 
(Chapter 11) where they spend thirty to forty minutes each day in grades 
four through six and say they need still more tinie. Orj what does it mean 
when Santa Cruz (Chapter 2) has two hours each week and wants four to six 
hours more? While most teachers would have trouble _ planning and teaching 
more science, teachers in these exemplary programs literally say they can 
teach science more and still get in math^ social studies ^ and yes, even 
reading. In fact, in Mesa, Arizona (Chapter 7j and ir^-Santa Cruz , science 
is already integrated irlto reading, social studies, and math. A comparison 
of time spent on various subjects by programs described in the nionograph 
and data collected from a national ^ random survey is interesting. 

Time Spent Teaching 

(In minutes per day) 



N at lonaj Mbribg ra^ h 

Average Prograi^s 

Science 20 29 

Math 44 51 

Social Studies 25 27 

Reading 8*^ ^ 

These twelve programs have cut drily nine minutes a day out of re^^ing and 
managed to add nine minutes to science, seven minutes to math, an^ two to 
social studies. Scierice is quite obviously basic to these exemplary pro- 
grams. _ 

In addition to teaching more, we feel strongly that they are teaching 
science as it should be taught^ All twelve programs emphasize hahd^ 
science. Inquiry strategies, and student decision making. While in most 
elementary schools there is a strong mismatch between the science curricu- 
lum arid what 90% of students want and need, these twelve are teaching, lidt 
for the next level or test, but for science literacy; for understanding and 
erijoytnent. Rather than emphasizing only the prbductidri of scientists, 
these exemplary elementary science prdgrarhs focus bri educatirig students to 
appreciate and use science in all walks of life. Arid, it works. Whi^e the 
last national assessment found elemeritary studisrits riot liking JscienCe as 
well as most other, subjects ^ studerits in those twelve programs rank science 
very highly- At Porter-Gaud (Chapter '9) for instance, students at every 
grade -u level rank science as riumber orie, even with recess as a possible 

choice! \ 

Teachers i too are erithusiastic about teaching science in these pro- 
grams. Teachers iri these programs find science not only rewarding ^ \ but 
easy and erijoyable as well. Part of the ease comes from organization Wrid 
the rest from iriterisive inservice. For organization and management ^ mkriy 
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9^^^® larger diistricts hae deyeloped science kits which are kept ready in 
a central office and circulated to schools oh. a rbtating schedule. CcDCDrdi- 
nators in Anchorage, Greenville, Mesa^ and Schaiimburg (Chapters 3, S, 7 and 
11) say kits reduce preparat ion time, remove excuses for hot teaching sci- 
allow inservice to be more directly related to what will be 

taught; 

™°st_ schools nationally have what has been described as a 

"teacher-by-teacher" program where the quantity and quality of science 
instruction is unknown, these twelve programs have science that is well- 
known and organized. As a result, not only does inservice take on a new 
relevance but supervision and teacher evaluatibri become more useful; and 
less arbitrary. And, with more* time spent on science; with instructional 
strategies and materials aimed at science literacy, student test scores are 
up in a number of the program^s. Or, like at the Cornelius Math/Science 
Academy (Chapter 4) daily attendance is up for both students and teach- 
ers! This enthusiasm does not die; most^ programs report that their stu- 
dents take more than the average number of elective science courses in high 
school. Teachers are not immune from this enthusiasm, either, teachers in 
these twelve exemplary programs average 12.7 years in their district, two 
more than the hatiorial average. They also are more recent in the college 
cbursework and, in a self -report ^ state they are well qualified to teach 
science, math, social studies and reading. But, their natiox:al counter- 
parts say they do riot feel well-qualified in science, math, and social stu- 
dies . 

Teachers cla^ ownership of these programs. These programs were 

^*-?^Sned^ developed, and implemented by tea after ihspiratiph by col- 

lege courses or workshops: Two of the districts (Shaumburg and Mesa) even 
go so far as to state that they thought of teachers, riot students as they 
developed their programs. While this sounds contrary to "thirik of students 
first" these districts knew that if teacher^ were comfortable with a pro- 
gram --knowledgeable of its content and competent in its detlivery -- they 
would teach science and students would Jjenejit . They were right on every 
cburit. Now, in almost every program, commerically available textbobks are 
references arid resources rather than the curriculum. Several programs, 
such as Ames, Iowa (Chapter BJ^ Newton, Kansas (Chapter 10) and Warwick, 

island (Chapter 6J have developed extensive science guides which are^ 
more than textbooks. Of teri, teachers i_ when asked about texts, said "Our 
textbooks supplement bUr curriculum." Other than the exemplars, we haven't ^ 
heard that very often. In fact, wheri we asked^ "What wbuld cause your pro- 
gram to fail?" we heard over and over, "Adopt a textbbbk!" 

I ntjBrestingly, though, db use a basal text> but more 

as an organizer for the science kits which circulate tb classrooms . They 
envision changing texts every five years while the kits remain. Actually, 
all of the programs see themselves as still evolving, looking fbr a better 
way to teach more. relevant science. Much of this evolution comes about as 
teachers take college! courses and workshops, read journals such as Ranger 
Rick or Science and Childreh> or attend professional science teacher meet- 
ings. Thirty-three percent of the teachers associated with these twelve 
exemplars atterided at least one hatiohal professional meetings in the last 
five years. An amazirig 44% have made a presentation at a professional 
gathering. Several programs said they got much of their inspiration and 
.^^^"^^ f rbm attteridirig prdfessiorial meetings. Now, having 

come full circle, they go tb preserit their ideas. 
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These programs have worked it miicihg teachers feel more, professional 
by involving and supporting them; it is their curriculum and they have a 
vested interest iri learning hoW 16 make it work. While nationally, only 
38% of eietnentary teachers see inservice as useful, fuHy 67% of these eie- 
mehtary teachers in exemplary programs responded iH this _ positive way. 
ihsef vice is often ran by practicing teachers using actaal materials and 
strategies which will later be used in c[assrbdms. And, inservice is seen 
by all exemplary schools as a long-term effort which is never-ending. Jef- 
ferson county, Colorado (Chapter 135 established an Inservice Academy which 
offers such p.ograms. At JeffCo, each new elementary teacher receives 
three days of intensive science inservice for the grade level --hey will be 
teaching. And, if they change gradi levels they get another three days of 
inservice while a substitute covers their classes! This is relevant inser- 
vice which helps them directly in their classrOOfflS^ ' _ - _ 

Much of this relevance to teachers comes through their own involve- 
ment but they also are ehcbUfaged by the strong administrative support 
they receive. In general, teachers in these programs view principals and 
other' administration as allies and friends. In a number of programs , ^the 
original iSpetus for developing 'an innovative science curriculum came from 
an administrator. Relevance cOmes also from an extensive use of community 
resources; speakers, museums, industry, and environmental art.rs. ^ By 
involving the cbmmuhity, teachers. have made supporters of community .eaders 
and turned parents into activists: Santa Cruz, California has gone so far 
as to establish a non-profit corporation. Friends of the Harvest^ to sup- 
port one program in an elementary school. Friex;ds of the Harvest secures 
funding and support and provides, publicity, aids dissementation, and gener- 
ally, encourages good science education. . t i j 

These programs are not expensive; they rely on many coiraierctally avai- 
lable activities, almost always Elementary Science Study JESS) or Sciance 
Curriculum Improvement Study (SCIS) materials^ What makes them unique 
is their reliance on hands-on materials and well thought-out teacher behav- 
iors and instructional strategies. In large districts, material availabil- 
ity in each classroom is assured by science kits delivered from a centra^ 
office. Smaller districts and schools tend to rely on the initiative of 
teachers interested in science. And, a majority of the science in grades 
4, 5, and 6 is taught by science specialists who teach several classes ot 

science each day. , . . . 

AH of these programs integrate current events and societal issues 
into their curriculum as well as a variety of traditional science discip- 
lines . At Lincoln City, Oregon (Chapter 12) field trips are integrated 

with societal issues as well, , . 

Most indicate that there is hb essential content for elementary science 
and that order of content is somewhat irrelevant. Generally^ they design a 
sequence of topics to meet the convenience of distribution of kits, inter- 
est of teachers 5r students, or to match seasonal or current happenings. 
But, the most important aspect of these innovative programs is the teachers 
themselves. These teachers, reflecting the goals of their programs , pro- 
vide a student-centered learning atmosphere which is flexible, heterogene- 
ous, locally relevant, and experience-oriented. In the process ,^ these 
teachers lecture less and discuss more than elementarj? science teachers in 
general. While nationally, only 9% of teachers offer hands-on science 
daily fully 57% of teachers in exemplary programs offer a daily hmute-on 
science experience to their students. This is interesting compared to 
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attehdahce at ^latiohal science foundation funded institutes; 7% of 

elementary teachers in genexB^^^ institutes while 27% of the 

teachers in these Programs attended such federally funded programs. 
_ The classroom atmosphere they create is stiffiulatirig arid accepting. 
They expect different students to achieve differently and the search is for 

solutions hot- -he correct answer, Teachers provide systematically for 

feelings, reJ :ions, and self -assessment by students; There iis a cdncerri 
for effectivi mraunication skills and the expectation that students will 
question f actt> . teachers, authority, and knowledge. :^ 

Frequently Using societal issues as a focus and rarely viewing class- 
room walls as a bpUhdary, these teachers work easily with community lead- 
ers, administrators, and parents as well as children. And, teachers In 
these schools arid systems are generally working closely with faculty of 
colleges arid uriiversities . Often college faculty are used as consultants 
and workshop leaders. Other times they work with schools developing mater- 
ials and strategies, wbrkirig with students outside of school, or aiding in 
evaluation efforts. Sometimes it is the schools helping the universities. 

'^^^^P^®* Ames, Iowa we found ari elementary classroom with remote 
microphones trarisraittirig to a teacher, education class at 
^^'^.j^^^J^®. ^"^^®^^^^y- There, preservice teachers could watch an actual 
class in action, discussing it a"s they progress. How many elementary sci- 
ence teachers would feel comfortable kribwirig that sbraeorie could watch them 
at any time without their knowledge? 

These schools and districts recognized early that scierice is a basic 
part of their curriculmn. doing^ so, they also took advantage bf the 

fact, that children seem naturally to enjoy science and that scierice is 
easily related to all aspects of the school curriculum at the elementary 
level. As a result, these excellent science programs are having a visible 
impact on other school programs as well as other schools. They are finding 
that students^ teachers^ and parents are coming to expect science to be 
iriterestirig, furij arid relevant now and in the future. In the process they 
are gairiirig everi iiibre support to continue and up-grade their programs while 
allowing fbr a pbsitive evolution. 

Students themselves are experiericirig more school science that closely 

°^ scierice itself; a coriditiori that must enhance science 
^^^^^^J^y» j^^'^i'^'^^^ y-o^ard scierice, arid ari awareriess of careers in scierice 
A^J^_®i^^®__^®A^^^®^__^^®^_^_^ Teachers are feelirig mbre professional arid 
competent because^ for the first time for many of th^m, they are firidiri^ 
they can do a good job with science while enjoying it. 

We feel these examples from the Search for Excellence will mbtivate 
and inspire teachers, schools, and school districts to seek innovation and 
science literacy for their students. We also hope that these programs 
irifluerice colleges and universities preparing teachers for elementary 
schools. All of these influences should ultimately affect students and 
lead to excellerice for our educational enterprise in general. 

AlthbUgh many features of these programs are transportable to other 
schools arid settings , probably rib one program is the ideal one for your 
school or district. We hope that you will take aspects of the models we 
adapt their ideas tb your settings, and work creating your 
^^.^i^^'^P^^^y ^^^^"L^^^^i'y science prbgram. Just as there is no essential 
contejit for elementary science thero is rib sirigle program whicK best meets 
the ne^eds of all students. We io feel, however, that there are some 
aspects and elements that will always be present iri an butstaridirig elemeri- 
tary science program. 
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Teachers in exemplary elementary sci-.rico programs : 

* Provide a stimulating ehvirbhmeht . 

* Promote inquiry strategies. 

* Are very professional. 

* Play a major role in their own curriculum: 

* Include many aspects of the synthesis criteria f^om chapter 1. 

* Provide systematically for feelings, reflections, and assessment. 

* Encourage _pragmat n while expecting students to question, facts, 
teachers i authority, and knowledge. 

* Want to see students applying knowledge rather than merely knowing 
it. 

Students in exemplary elementary science programs: 

* Actively do science. 

* Identify problems as well as solve them. 

* Make decisions relating to their science study and their science 
activities. 

* Learn how to learn 

* bo riot view the classroom walls as a boundary. 

* Develop effective communication skills, understanding of science 
and the scientific enterprise, and use of their science knowledge. 

Administrators of exemplary elemeritary science programs: , 

* Support good scierice prograffis . 

* Become involved in elementary science. 

* Provide systematicairy for ayai lability of science materials and 
iriservice related to science teaching. 

* Identify key science teachers as leaders in the Search for Excel- 
lence in elementary science. 
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The conimuhity desiring ah exemplary elementary science program will: 



* Recbghiie the importance of good elementary science programs; 

* Support science J)rbgraros both at tbe deveiopraentai and maintenance 
stages 

* Demand their children receive a science edicat ion which assured 
them of science literacy and an ability to' live and work in the tecti- 
holbgical age of the future. 

These ideas are not prescriptive of what you must do; they are 
descriptive of tJhat others have done to meet the needs and challenges of 
their own coinmunity. To do the same in yours, you must make your own ass- 
essment and prescription by determining how best to meet your needs.. We 
assume you will recognize in these chapters many of the problems which ydti 
too face and we hope that you will see some sblutibhs which match ybiir 
interest and needs and the support avaifable in your bwii setting. We hc^e 
as well that you are stimulated to try ahd_ achieve excellence in your own 
program and we encourage you to write,, call, br visit any of all of these 
outstanding programs as you design^ a true science learning €«ivirqnment in 
your elementary ^chbbl or classroom. We have no doubt that instituting 
such a learning envirohmeht with your students will lead to many positive 
rewards and a desire tb continue evblving, improving, and bufldtog on yo^ 
elementary science curriculum. We have no doubt that you, teachers, and 
most of all, your students will treVsurei, remember, 

ehce in promoting a better life for themselves and their fellow citizens. 
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